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1 

©7-C y M«€$*5fif&l*JHSgttT*:>T. ftp 
£±KiS#«*fi;ii©SiBl#Il!i. «tl£±fc85*^ 

vzm&tmtt&sx^ r©aa^a#. sKfc&tgji 
i ftca**atjs 2©i;ii«^a(owicgfi 

©-»i«:iS©-«5«:*V>Ti§tm»* 
■5 SB. 

* swat-rasa. 

#3E*AyFS&^U »2Mi:aft^a*iW:)E±CK 
ttfcttftOS 2 ©9J#©a#*«Ay F ffia 
f^&ailW&JtfflS i8ll#*»Ay F©5$©4>fc< t 
fcl:3£ffl;j£Jt©JB2iiWa5«Ay F©5S©*J>fc<i: 

ffi#**A.y F*»«^£©ElMB©fc<B!lKRtt;fca^y 
Ft. W^^O£«fil5fflfi«!llCR^»J{*:<D^s;Ki: 

*eau ajB^&tfcnefe&to/ti/ FtiroEa52B 

#3fc#A y F ti£iH«:af&T* C tSWBtTSSB. 
[«*9!6] S?«giSl4«E*fir>«IK(:feHT, SB2 
W#3fc«Ay F^J£©*>j}>t«BCK»-fc]6>jfctAy F 

t, VLm,<o±m^rmzmtti:9mo±&±ir/\y\tt 
* r t « t-rasa. 

[««5I7] 88*5135 6 3!E«©gtBKJ3HT, a« 
¥RjM»1 SS#3fcaAy Ft**»tAy F*«fcOt±B£. 
"TAy F t©MS8S^i!»-r S £ i*W«if a&a. 

[H5R3I8] W#90I6*E«©&BK4H>T. 8S 
*&tf»i5 1 SSf^HAy F t±B£TAy F t£»fca 
»U frfrtny F#«:ffi©#j5*tBRT!BB£*VCfc 
0. ±K3:fVVy Fifcttaa^&fciglgLTVJfcMC 

tB#£9] W*«S8«e«cD^«C*n-c, ±B 

arT/Ty HaHRti£<o]HW(cJ8ttT»0, )M»tAy F# 

2aE#jfct*A;y F#±B*TAy FiBWtfeoTUT 



C2 J 8BW6-18 1802 

2 

±B*rAy Ftm&toLT^zt?&±m*my f 

ft UT«t¥/fc<D±«*Ta!±»Ctt^Ti6S C t £W|B t 
fagB. 

aa©«88*t±B8;r Ay FttpfiL±»:rf Ay Ft© 

My FttP&±B£TAy K<&mo3ffi*t!<D8&ft£Mffl!T 
W ai-SCfc^Tna-tfcfcatraiEB. 

CB#^12J a*«a4flJ321EOfiBIC*JV>X. SB 
2 SStt^tflAy Ftf«;]5©*>fr tlBlcattfcA^iAy 
Hi. ttfi©:6vfc£fflCHW-fc;4>]to£'JA/^ Ftfc-fi 
'©iJAAy F**jl>;6>tAy Fa>&#JKLT±5 
t>. ft^tny F©M-fflJ*&a>a>fc Ay F©£3MM£T 
**t Ay FStoOKKtfTSsD. «t&©±B 

*-r«cRttfc±«9-rAyFsesu c©±as-f 

Ay F##>*»tAy F*>£;»BLTV>a:;t£»atT 

saa. 

±ES*T/t-y FjW'J AAy FwEEftfiBTftD. 'J A^y 

¥Ao±^±jBsrw±icswo3¥^±»£rvty f«< 

[W*^14] «*«g|l 35IE«©BatC*ViT. 
«S<&SS»*<¥&±!8£1"My Ft±«S1*/Tv FcRB 
tJEftUT*!?). ?4±Bi-fAj/ Ft±B$rAy F 

i"Ay Ft±K*TAy FtromoSRfrOSMSWISS-r 

[BB*«1 5] W*?J»1 3^E«E©saiCi5V»r. 
*>*tAy F*<UAAy F^SSHfcLTSD, ±Stir 
A y FJP 'J A A ? F «!:«E#i£J&LTHfe ^ C i * £ 

rasa. 

aa* a«<** t a y f t w:¥e±.wk i 5a^?5«/^ 

1 7 ] m$Xm 1 3 «E«©S«(t*V»T. 

aa^a^iiPtyAAy f. zsturny F*«fcrm 

40 ¥«±©» 1 a#&»A y F ©IBifc«t*5lBr * £ £ * 

[H*91 18] y y -> 3 >fl:JH. ^Sttis 

T*Tr. «¥^©Etri8lcttiJ«:'»i< tt, i -oaf 
2© JS&A y F TJfi 0 , ?JB?««ffl£ Bt *3 Htf'>J4 < t 

«. i n©^r8ifi©fc5«gas^rasif Ay f t. WiE 

©*>*>£ ffiKEttitffcfc < 1 1> 1 ^©^©A*^ tAy 
FT*0. rt<B*aaBSaDHtT^>ft<<!:t>ir»©pja 
tt©»aBffie^rra*^t;Ay Ft, JEtSAy F*'& 
50 tt?tfe*i:Wa)S*a^Ta^»t/<y F*T?BW. 
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1 9 ] 1 8 SIEftOSfifciiViT, 

v FjSIftlEOfrjfcfcBfcttti-T* D . C<3® 2 &fr£J\ 

ttO*S(|}S55-U 3B2i>j&»£A„ F«3(»5fBflE«BI5lc 
SSfcWR&LTfcO. IWBl-aostafci/t* F*<ftEro 

F ©T#Tftft©ftfflicittg£*xTV>.5 c <t ssftta 

5 SB. 

{W#H2 0] M«BS 1 8giEft©gBIC*SV>T, 

Cffl#3B 2 1 ] H#BSB 2 0 9IEft©SBfc*u»T. 

id LTt>* Z. b *W»£T*§Sft. 
[»£* 2 2 ] a#SSg 1 8 5lE««!)fil*C*V>Ts 

[R** 2 3 J &im& 1 8 g(EiE©£»fC*s V>T\ 
CO¥&±BS*TT^v FOrtB«««K:«EfctfiflfcLT 

$9i 2 4 ] mwam 2 33ue*0>r«k:&i,>t. 

*B©±ftBr/t» F*qW&0E»BlC<5%¥£±8 
±J8*r^y F**-t«&ftB#WB£SC0HOil>£< tt> 

1 r>©Br«tt©ife.&ffljs£;*ru ±«iir/t^ fo^b 
oft< t « 1 ?(D&i<tmmm'gi>i±tii&mv Ft¥& 
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3 > 1 8 1 8 0 2 

iWife i: fi^T *ft<3&»er>E;5x*jP*i&iBT8 ? 

iB** tf±Bf *rBT»fc*it Uj&J&SS 2 
*at, ft¥lfc©Jt#±»*rfflT?8Sfc*»tffca{>;s,S5 

[If*9l2 7] B:ftBB2 6^E«er)g)»K6v,ix. 

io st#sa* aa»s i . jb2. 3S3<Joa[ff»i;ji»^as: 

auCMHBtr S S t *1Sffi tTSEH. 

2 8 J mttmSi 2 7BE*eo&BICi3HT. 
8 1 iffi<MtDiitt^Ra*ft(F£«>Efi-Sfc4>& < t fe 1 
^©86^*«W^yFfta«L. «2^ua«i)*a*t 
ftJt(0*j4>tiB»w*«^< tt> 1 -3<D8»Mfc8W>)fct 

ffcfe*±I8$r/Xy Ftsa^b, JB3»Uji«»¥a*« 

3ff ?H. **>t/tv F. ±S63Z-fny F*iWA±«fff 
C«*S2 9j IMJJH82 8*E«o3l£BlciJi,>T. 

^iasapa^fiffAy Ft*>«>t/^ F<omcffiffT 

*iJ>&<&fcl:3©S&f*a*2S3jrei:. ¥&±BS*T/^i/ 

IB** 3 0 J 2 8 «Eft09»B(c^t>T. 

±B5*TM-v F*rftJfiroi>^tffi*>6ftjEO±fijSfBI! 
iTffi«-5*>A>i:/ty FfflSS«88T»<SC 
3D -5&B. 

CB3fcffl3 1 ] JB««»2 8 iHE*6D£ttKfclr>T\ 

»2»i;a*^a^ttiSo*»*>i88ic*<&S285<«5a 

* , *t"i» Ffefi-frU »2*>*»t/^y F75«ffil*^t 
/"«vF*»5^ltUT*0. F**ftJflEro)g 
SfcaJtTiO. JS2«>jJ»tA5; F*tSl?!p*t/f v H 
03T*TftJE©rtfflJ|ciK«!4nTli« S t £4S$ttT5 
ft*. 

« fflBaU#^07/767.07SO-B««EHiHTft*. 
[00 0 1] 

»K:»»t/t, «-*©»I»CSJ5T68fE*^«|«B 
T, S^x^^SEBtPP*) ^©EjSx* 
Jl^Kfttt. ttC^v->3>f?ffl. E«3t^l. SStt* 

O^&B^iC^ftjlSECgKtf^siiywi-^jgbfciSj^E 
«^5^-SR:fJAy F*5ft*SJBX*;i/^g«fcBa 
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COO 02] 

[«*<**] ft<V*m%<Z>E.^E.V!3L%.*&T/&E:&£ 

wcstb**. 

to 0 0 3] £f}R, 5>3:>^*^fla«)ffi»»K3S 

B. Vi<^frojiitTE*««r*K:»45F*»T?*act 
[0 0 0 4] 9 9tt«lc1IWK^Pt>««nB 

TT^i&ti**^ M*tt5>*-©a*3fcfcflM|» 
^>*- o^*fco*U»rra^*»«iMB, »fc 

[ooos] jftfj, 5>r:>y^ottog»Bjictt, ± 

its «Eow»fc^^«siH»r«MTrjeo0^aBT 

[0 0 0 6] (»OtO±EM[£Kitfid)l:«Kft 

fc* ttrtTE*jfe£Si§\ ^>^— <*>E***ifiM*»c 
[0 0 0 7] &<V*9<f7vmz&\»T* &n\z3Ltt 



> *?M¥6-18 180 2 

6 

fc#T*&U©Tfi*. Ay KB, ffflBICflflrL. ft 

h****ftct«iT«ttvij:i*3air*fc*fc. eft 

ttU at*/t^HCffi**ln^T^5fi«co 

traMrtrccnseKBtMi**. 

[0 0 0 9] 

B, ±fc, E#oife4*<n3H»+fcr*u^ltt(0«riB?i 

to o i o] wmmzo&ntzvmkZftyj y 
bets** 

COO 1 1] *«MB±ELfcffi*tt»JC*lt^»BBS 
B**Jt*J:W|UBrtfc»tr*0, ttV&«i*JB#4> 

^ttMfcfoft oTMW**»#s -tt^ c t j: o 
[00 12] 

ftoaw^sa/tyHcd^owij^B. ft¥AmtKB 
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a. 

th 7*U*BcDffl*r?B8fcoT*D, 7*VXBfcJBE 
XtfitofrZ CD £«tfTV*fc. 

[0014] tte©^ifflice*TS;^ Kte, 2^ 

<b T <r > /X S jfrff 3tS LT 2 15 <D7 1 >/T|ffl"Clff«fcH 

Bureau. »ofr*»ty-ipWX©»Btt, ftE4>*> 
MCtfcMtiCig T££i£is <fc $ A 

[0 0 15] ft^±BSrttirA&»0BfMs4k/i9r H 
ifcttrr^-CDiSo—^flDMy KB* *tJ£<D±JB£ 

o±»^r»cKttT«^. sgt^fffmattBi^ « 

S±JWtr/Xy FfcWE±B*r/ty KoflKEffU 

IciB^ T*4> t^ 1 ^ bmzfx^ 3* 
CO 0 1 6) *BWfl>*-*S9l«fc:&^T, lOJftIK 

Cft&R#9BRRI«L WMfcenyHft 
KMTTflSe 52 UTSSnS-tJrfi w ^*rc*^ i li 5 C i: 

CO 0 1 73 **W<09JC05lii«Ttt, ffltt&BRB 
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6 J *5M¥6-18 1802 

8 

RffiBftLTViftfr*. 

[0 0 18] **M<0$6lC»Jco56J)fiWT^ *tJ£(D36> 
jfc £ SB <4«i- -6 O + * op 5 5 CO "t^? 1 * > > t 

ft»tt*36M©JSl*feWO-iE-tlt&^i;T*^. b 

» [0 0 1 9] *BMO*6aaB6afeJ:W9an % 
[00 2 0] 

[SfflW] *5g^OEiSX^JU^fi 1 0c0-*3S€Blit 
Bli~5teKLT**. c©*jswcisVir. Etti o 

io o 2 1] asi of±. •5iafto^*»^«wxu^ 

[0 0 2 2] HSISttl 2^6«t5HiU^RW<3DE^ 
X*;^SHl 0<7)3Bl*iSW5^*r- H3Tt)^6J: 

7 5fc. g»l Oft, ttlflDMB-BIEfWC&Bb/tu; K 

iSfr€;»UaJe>*lo^H^n«±OrtlB^r 



—11— 
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(6) 

$ 

1 4. 1 6. 1 8. 2 2. 2 4«. Sfil 0©*— i- 
<0 ft 5 MM^U -VtS H©-#©ftfc 0 Tt»*H 2 

6. 2 8*>stP$n5. »3BiTr«fea<t)A>a±3 

K. aat)@'3fc»0«ftJB2 6. 2 8 ft, 

«©(&WS^A*. ESCD]RWfl2 6C«j?rE©SB# JO 
J8**&j&bT&0. JESJB2 8«SS7Sr»«. HBS 
»2 6laS#Ufc««ffl«, ST>©7"7^-i. «*© 
EBr^T^-l 4. 1 6 ©rt«^ffl£*V*>fc7?i''- 
1 8 ©rtBttfflffl£Bia£tt*-&©aE#*ai8B3 
d. 36t. tot* 59-1 8 ©rtSWMM&5::fcBS£ 

[0 0 2 3] EW, ±«*f 4i«ktfiPfi±B£ 

6 «0IC*1-*8*fW*Ti£«fli 2 8 fclfct) a? 
fBjSSft*. EffltfSH 2 6 irfiEJBbfcjettSH. an 
© 5 -s©:/^— ©<&* ©5iiBf£©*s<B!!ffi<!: lts& 

©ratttt, *6«sn*(bUTv»5«;i 2ic»XLfefi 

XLfcECS:*., ££fe*<ktf»i*£©:7.f y Mfi*-£ 
^LSC4:)JIT€5. Hl~5lC*Ufc^5y-0&*tt 

fc. hn*f K#*©**? i YW*S«tA5«fc5K«f£U 

[0 0 2 4] fifeDft-3TV>*IHfi8, l£ffi©*m/i2 
6. 2 811 JBB8^5>^3 2IC»oT«SlC->-;US 
ft*. C©HB77>S>tt. 5^7^-14. 1 

6. is. 22, 2 4feitr/5*MBlt::S!feT-58f# 

»asS25 3 4. 3 6, 3 8oa#*^icffl*, 

S«W«a79>t>3 2«5"-;Wr&'tC 
±5l. 77^-1 4, 1 6. 1 8, 2 2, 2 4<Drtffi 
#«HB£J;tf;inS2 3©H«B©|18©858S3 4. 3 40 
6. 3 8*eiara, lHffl, &«©»«. 75>S>32 
©<6tfiC*3H"t. &»»J. S«ra» (RF) 

S. 4)*t75^- 1 8 ^B^TT^T©:/^— fcl 

©esjaf^vnessjb-t'b.kx. *fc. ens©* 



1 8 18 0 2 

V>. 

[0 0 2 5] #©«8»2 6. 2 8©. g»©l5H«# 

£. H3Tto*>«,t7fc;. IB gi. S9iOi2 6. 2 8 
tt. M^K)fiW77^-14, I 6 <Df*98?#8lg&«fr*> 
^T^- 1 8cD|»3«ff«lfflt5fiffi$-l!r«»©SfE«:*ia 
8583 4. 3 6©m©«84 2Ttt5K:3lrlDtf-W-e.iVC 
2:3©«©S'-Jb«tt4 2|J, #©SiE<fc3Ki8iE8& 
3 4. 3 6 £#»-r*«A»&TS<. «^J»2Jtt»3 
4. 3 6©fcBFffiH£«iETS<DCfc8!Xir3. 2-p©« 
SS3 4, 3 6©«»fffia©ttiECir). ^ft&WSWS* 1 
P?rt©EF7"5^-l 4, 16t^i75^-l 8© 
flO©»#:©8S*£IWr5C.fc**T2-5. 3WS93©»J© 

34. 3 6©S*CfiltT*t). filT^^-l 4. 1 
6 £ftfr£77fr-l 8©m©S!E^©S£m*£!lfi!'r<bJ: 
•JKfcoTV**. SfcB3 4, 3 6, 3 8©fc«K, KB? 
?miB©fi67&L&®«Bi:. ->-;H,&HB77>y 3 
4©. flteSwffiffitfc^ffi^t, *f©8&&3 4, 3 6© 
M©->-JW»«84 2ite±-3T#fiESn*. *&SH© 

am o*«rticii?).a^i*, sBfc*ii8ss&3 4. 

-5. d©?a.-7tt. S*TOK. mt&-im°)W)%tZ£z> 

Tfisn*©*B?<-. 

[0 0 2 6] fc77^-ICtt*&©«ig©SS#4 4*<«« 

fcu-r**. 75y-i::aafcTBS#£bTte«*©SEfc 

tt*n£t±©as©«*©iiafieiT*rT'fe-knb, « 
awa, «cis©S!#nia6«w*t, BE#(*5K#an-r-5H 
#»<&wa«is«£trfc©T*t>Tt>«fcn. 

a. 

[o o 2 73 a a fc^-rrtfiiisey^^- 1 4 £*hme 

tf7?^-l 6©fca6lC. »©tt»)B26. 2 8tt. < 
S-Kb©T. «, iC^-U, 16*E(f*i5 
C»»>i»fflK«IWUft«B«ll-3 2*ffT5. 

-ra»3 2©#fflf4, mi 2©?fiK-a-r*±5»c% 
^-14, 16 ©ffla*?f-3 2 ©»j8*«fe]r*-*»©- 

jL<b C3E»fcEH©BHMat> 0 

rtT?SS. HH*»3 2«®ttTai-(BUT. IO* 

«:l»*0«±«^74 6 €K« 1 0 ©WH«^S t> 0 Ic 

t, E3»T*©»^ffiffl-ee?.. *«v>tt. itf s»cg« 
eft**®. ffl«r*<&©*ft6ffluTte«fcv>. rtffiia 
mfvy- 1 a twsiE.*? 1 ??- 1 6 ©men. *m 

«2 6. 2 8©U<-p*»©a*Dil»4 8*»&»U C 
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11 

C. fifcDffi:»-4 8©£*tt. S^fciWULTtJO. * 

it, a^ofit^^-u. l 6<DMicii^rai)t» 

5 2 IZ±-3T^-;l<SF*.©HB:*#3 2*>6*MBl,TH 
5. fllfifsaB. 2:?©Srfcrj-&oTHS8?WB2 6. 
2 8©fi5#4 8 £iiei5 2 ©9W31?SBSU v-JPTS 

JB2 8. 2 8 €fiE|-a»-T5. 5/-JH,fc«t»jfejft 5 
4. 5 611, BSft^^T^-COrtWmHfflC^ofcte 

(0 0 2 8] ^©JES^^-l 4, 1 6BB«D^-;W 

»^4 8 ro-tttit. ss-JWMkmmzM- 320 
iifcjfesna. (*9^f-©mir^5^-i 4. i6|«kks 

F*JS?#SWB]£*E5 2£fflLT9tfV&fi5ft:©8J*£8! 

[0029] H3*#iai,-rtoa>*.fc3ic. 

©ftflJES-y^-l 4 iCiDtoo Z.<b~l39- 
rt©6ft#B. »fl?5 2€fflL,-C^fflO*Hl!lE^75^- 
16C9Snii*, a?iDe'r3TVi5»ftS2 6s 2 8© 
*¥®J$» S C nftm&n 7 5 ^- SIRS* C £: 
E*jW£ffl©*fl)£tf77^-l 6CiJD 
ti5i, HO^SM'jCJHi&MMFS 2£2fiL"C8E<M 
©AHHESt:/^- l 4lcafcft. flfcOS^THStm 
12 6. 2 8<0ftj{)5JiCffi*>Sir©rtft!!JS»^5^-S 

ts&zizzz ii:aa. a«i otcunAsn&aB. m 

^©6^77^- 14.16 KJ:oTfflSn/tES-«« 
ICESnS. SIS 1 O^rt^Ofit^v^-l 4, 1 6 

WicS€rs->-;usi«4 8iiv *ff5 2rt©H*©ffi 

2>®if;Mc.J:93*'ff5 2jW£/J>ifcB3l-r'5©£IB.lI:?- 

4. 1 6iBTW(iic«ttUT-n6<o^^-ftii$as 

stun 5 & « i-t^ uzm \z&<!> t ^mutm** 
*©«s&o: tares*. 

(0 0 3 03 rtffl}E»^7^-l 4ij±ur*Mas-S-^5 
S'-IGB. 8E<$*aiRK3 4« 3 e zmvxfrfrtf 

4. 1 6 t*>i»t^v^-l 8 fcO|B]£Sfftt3Cfc©T 
g-58t*tt. 2T3fflaE»3 4. 3 8 osteEbfcaffpa 
izttff-T*. J88S3 4, 3 6<0«Bf(ffati. 7?jr-o> 

1 4. 1 6 03p3S!^SlfiS*>6ffl*j5ijfuasn<b^SiE9 

sgu £m^5^-i4. 1 6 &£.£.&*©««:««# 



(7) 4M¥6-1 8 1 8 0 2 

12 

[0 0 3 1] WttfcLT. 28K 3 4. 3 6 ©&®Tffi« 
B. ^5^-t9]R©J82 6fctD*.&*ia*CioT*»a» 

tr?y~i 8©i*iig*ttgs*»s«^«tffuaians* 
»ifi«*lc «k t> £©*>*> tscjg* £ fti 2? ic * v -> 3 

>fPJ8 *'J7-f*©J;5fc85SfW 
»#*fciKB3 4. 3 6teKttT;itl5©iffi3i*ai$8if 

K3ca»Tr^uT«*. 

10 [0 0 3 2} fr^i?^-! 8KB* 2-3©(B8'J©9 ; 

4i*J#fiELT*S. +*r*>'te2|*. »HS:»|i£ 
UTH 53tfc 0 fc»?WI©]H«» 2 6 fcJfSjfc bfctt 
S©»6 6 fc.fc-aTU Aft >A6 4i>e.BSiearnTVJ 
«. ihSOise B» KIS&WJI 2 6 C-NCl*4&ja 

^T- 1 8 £fc 0 CBSTSJUHSOHJ: LTSat«S5? 

#-&to-*TS« Lfefi£ft£ «srr *. a 6 6 © < if* 

a? LT3H«tf ftl 2 6 ©T^TAS ItJELT. 6 6 <D 

[0 0 3 3] ^nS«S©jf6 6tt. *>*»i77^-l 

B, rtffl#«««:ffl»J©<HiSSfcB7 t ^>/f^»Wl>. 
HffiH2 6£j£®ffl2 8i>6Hfco;tttSSl;:a*U S 
»1 0fi©S«J44)WAiA>i:^5 r -('g^iin«<i:^t 

[0 0 3 4] ^^i75^-WflSfcj»6 6 KJ^tiStf 

anfcaEftoffi-tyjtvj-B. 4t. ^t^ 7 ^-o 

KtUTfctiit?. »0^>3fc*6 6IHIOHDB. 
fc:75^-©«f5fe?*:>7T6 2tUA?V>A6 4©M 
©**©J««*WWr * i "3 CKiE Ufc«BfrPR*wr 
*»*>fc^?^-l 8 ©rt»©» 8 6©fHJ 

©r^*-r ©ttJEawwflMs * craw t r 9 ^- ewn 
©3a«^^-i4. 1 6taar*ssK3 4. 3 6© 

««UTflS*4 4*ti^ty?5r-o 5f * 3 «E<*fflfl?^^>8 

«©*>*> iWft-efi©*!&>,fc£5SSU SfJE 

[0 0 3 5] 4©«HHB*ftl4U9 : «C 
A 5 . 'J t WW2MM5Slt£StTJE©»::£S 
ft*fe#itSCi:*tTr$5. fct*.B. 
<0±BSr*8C»»UT*fcB£fl5f*9<Bt}B-3TU 
t?0 i->^6 4itltl*.6nfe4:€. 'JA^V>/Wrt«««BJ« 
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T. «mi«fcD8SfcUA3 :: ri'/t6 4SfebKtMMj 
SSI ICS <&ffi#S 'J 1 >^«9 *te 0 fc-fcORttffl 

Aifcortffl<vs**«lmJL. t«*£atir. as 

79?-}-i*b<D-ftl1tjH&&1i\Z&iLT2<0frA>t$; 

[0 0 3 8] *3SKW?j0D*lftfflTtt. totnf???- 
<0+*^v >A 6 2 <DFiBtommz3H£J\y H 6 8^89: 

»«« ^*>A*«fctm4 4fc<fc^T4x.Sft5<!> 

6 2»c^s/xa>^*aia-4-4JiiiC*5. 

>/<6 2 Kfetf^ty H 6 8 d??SH. Sf#4 4 

coo3 7] ±a*r^75'-fi«ty:±^±H!s'rr5 

^-2 2, 2 4«. «frW2»ra3 8taUX^t^ 
5^-1 8 t«#aBUTV>*. dbBHSry?^- ± 
#±B*r 79:^-2 2, 2 4t**tr7i?"18«5 
MT6S&4 4*«i8tta*tt, SJB5 3 8 (OttiEfflBfiSat 

#6, 8SB3 8<D«»rBfatt. ^^-OKa«2 6»C 

IDA 6*15*1;:* * i' a >^ffl«4S.a. 
[0 0 3 8] ^tcje^fciolx, ±J44r^?^-. ± 
*±Btr^5^-2 2. 2 411 JB<0±»4rfi8ffl» 

±Siar79 : 9'-2 2t±*±R*r77^-2 4 



(8) #BW6-18 18 02 

[0 0 3 9] ttft©32©jI7 24»±«*f 5-7^-2 
2 fc±^dttt$r^7^-2 4©|BJK:fiS«LTCs*. C 

•J A** >n 6 4 ©MKJESf*J5 1 ©III 6 6 t BOH 
tBffl-CJBffiSn*. SB2©»7 2tt. "vC^SfcHX 

#«S£aiJ;fcrSWM 4 *a UTHI8JB 2 6 ©T*^T 

rijsfcjgtf. si i (ojstigtstHtrewttWJi 2 8 \zm 
*ans. » 2 co» 7 2 a. ±jasT7?^-2 2«t± 

^±«ir^9^-2 4«!)fBlT9rt}»*«E«-*. Z<D 
SfOfilt. ±J5S*T^5^-2 2HBSLfc. *©±:* 
Ott«T±*±Bl41 , 7 r 7^- 2 4 S#r0#ltfS<DSiI 

UTtt 1 2 W^teSBCi*±l8ir^5^-2 4 SS!5 

[0 0 4 03 frfrty??-! 8dD»6 etraSfc. ffi 
2ffl»7 2fe. ±«5$r^5^-. iL*±E[9ETy5y 

±B«T79^-2 2 i±^±KfST75^-2 4 0DfW 
£WttSftfr©86«S«0. (WW-rs. jB7 2(C«fcoT 

2|ffl©Wae!)ttiEH. dja$r^5^-t±^±R6$T 
^fc}?l7 2M©SBPO|«EI4, ±»iT^7^-. ± 

-*>6ffl^©^9^-^cr)ffl[^©ffini4, c©«*©^ 

(0 0 4 1] Bill *H^C0K*10S. **££©3 
SO fltrft 1 20f(t8 2. TB8 4lC-3V>T©ffl*ftfltBT^ 
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■t. ^EiflSttltl 2©E^rt«Tfrfct;fcffl©JWtH 

14. 16. 8. ±BSir^?^-. 

±#±BS 2 2.24 ©«»(fcfittB 1 T?fc 

B 2 ±31::. *>A>t^5y-i 
8t±H$r^5^-. JL*±BSr^7^-2 2, 2 
4fct «CiWCW;TJS8 4©IB®t3aediTT*0. ± 
#±Bri°79?-2 4<D&ft. «p£g 2©ftffi©- 

TlfV>/§tt©/Vy K8 6»»R«bTS*. W^©P9ffl 
sea ©-ffl5*»±*±»*-f ^5^- 2 4 S8?Tfitf 
T*S. >f»ft£9 241/^y H»8 G t¥SWfiB»8 8» 
T»C8fcr>TV>*>. «K©»^5^-*H2lC*-r 

a. a^LfceW-co^itT?«:i 2©i>3ffl!iinx 

±»*TT^5^-tt. «t©T&8 4*«fi£-t3©|;:JBU 

(0 0 4 2] 16*d»*»t75^- 
1 8 £39t-£StB3 4. 3 6©it)0»SttWtt©4>a 
*a.--:/9 4*tK»tTS5. C<5fa-79 4», HI 

LTfc*. HlTb*»*J:5K. fa-79 411 «V> 
©SBtiCfcifcfcoTVS. 

[0 0 4 3] «a©a»«:T?tt, 8 2*tffffi* 

tt. <*-KL<z>_t. TTtt^&ortBStEtt-aiBBt 

aA^fw&s 2*t*ffl#©fi^*t>oirig*3nj5:t 

<-5.£L©±. a. TOfifgMC-aUftJSBRStc, 
ft*. C 5 Ut, *3HU©£ttl0tt, «fc©»fflS©E 
1-»C«:¥&8 2©»tt36©7^ y MBfc^**. ffi#?£ 

(0 044] *£9!©gB 1 0 1 2 #S 

8 2f*3i:SS<. !tfP£8 2 rtTOEITflOKlSe, jtt«Dfi 
179^-14, 1 6lt»UT»jL-nEib-6EE*SlD^. 
5. ESAU -P©^7^-fe}TEUT-€-©^^C*» 



*Wfl¥6 - l 8 l 8 0 2 

fcaLTte*©:/^-^ -tOT. JSBS3 4. 3 6« 

•5. Ljfi>bfca«S. SEB3 4, 3 6 CD&jEta0rfflW»ro 
14.16 kMfikJ?*-. ±ffi$f ? 
■5^-2 2. 2 4©|BI©iS«:©«tt«SiB«.&*, 
©aSfm#©±*8*?:7^-F»Jfc8*. JSffeiU-;*?© 

±Bsi , ^5^a»5«rt©±e$^7^-^8iEsn 

E**»ilDbofc75^-j6«*©B*£a«6U at 

*«»^r5ffi>&©^5iS'-a«e©jf[**ja-r. sa© 

10 ttTtt. » ( Pffi©tt-flai::AA»'5fitto!>«rStt, hjl 
Kv tt¥&©E»filS£tf*>&»BS1l\ Eff^©2A. 

*"P&8 2©Jt{Bl£|6l* 1 -3Tlb$. Ep^©C©{ffllZiRe 

-to<ommsxBs 2&a-3Tis;©£#{i! (Ei-jwasn 

Tfitf©E»ffi!lt©X««ttB»»r-S, rt^©SS^ 
5^-14. 16 ©*&fc& $ ->-JUSJia 4 8 tffllft* 1 

». ^^©BSSaitaviT^uxffiizffi^^Jmfe* 
(00453 ^t^^^-iiatdjes-f^^y-© 

WLfc<hl3£@i;g«Tfffc*lS. S*a«*a#£tl© 
totokVyy-l 8fcaA6nfctt. t^t7y9- 
P3©8&#ttifcB3 8 gffi-aT±Bir^5 : J'-2 2. 2 
4*\, -tUT, fltK3 4. 3 6&mLT&n77?-l 
4. 1 6^86*15. ±5BLfc<k3fc. ±BS1"^7^- 
30 tafflTT*8KB3 4, 3 6©felEffl{9faiffltt. **>ty 
79- 1 8^6±Bif^7y — s©35«:©iS»aiie 

B4-r^5^ — ^Sn^ffifH. ±KiT^7^- 
7^-<OIBaBt. E©±B3£rB<Di:C5TS©»'vE 

^x^^^jn*. E©^tc»*-r5»iaiif»*& 

E©±BSrflW5±tf*>*»tBC»5^-3T^S-es. 
[0 0 4 6] *ia«B*tBS©±Rar75^-2 2. 
4fl 2 4K»^.6nfct4. ±B*T^^-rt©«frf«(E 

Bs 8sauT*>i>ir7^-i s-Nffuttian*. ± 

tt. *»*>t^7^-**©ftjh^B6»6**Baa* 
*. CC^t^^^-OIBHtt. E©fr*»tB©tC 

IS*** * E© iUf±J5tS-T -7 9 ^- ictea: 

(004 7] *%91©&S©2'J©33S0!1 1 0 • *iH 6 - 
8t^UT*-5. H6-8T*>*»i«t3C. r©SJS« 

so sbi o' a. ftK.ft^itmmtmmcn&zw. 
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A 6 2^H6-8^TrSSf 1 (T *5(»*iVCV>*t 

[0 0 4 8] B6-8[C*TSJB0!KC&^T % fr&t* 
ft^t>/X6 2' tt##iUA?^>7T6 4' 

»\6 4' tt*tTE8 4' OHHfcffi«UTW»5. 

T£8 4' ftfcS*&*|vctoft*t, fc«U 
*5^>;t6 2' l4^tUA^t>^6 4' Offiil* 

^V>/T6 2' UZ^*>A6 4* CDffla&fi 

tt, B7Tfl!>a<t?^. fr*»£UA3 t *W , C6 4' 
a>T?caTffi8 4' W^<D^ttp^t>^6 2' 0 

*^t>A6 2 ' fcL 8 lmflOaM* 

[0 0 4 9J B9tt*$8WOtf^<h:/^;$r-i o Q, ± 
T^±»*T^^^-1 0 2, 1 0 4OMOS3J80?£5K 

Jf^7^l 0 2,1 O4te5fcO^0tfOfcO£fc£ 

0 0^SilS3SWo^t^^^-oSBJg«ft^> 

[0 0 5 0] SB 15?Bfif9IC»l>T5fer-KMUfci5IC, 

2 , io4ii «««aak» i o 8 tmisTtofit'?* 
^ioo fctMtWftLTtia. ttttJfcfcttBi o 8 

tt. 81»J8«0«^Mra«tt3 8i:Bi:T*-5. 81 

xsMfcHSfc, itm*Y794r-+ ±^±w^r^7 

^-1 0 2, 1 0 4 U9-\ 0 0 iCDBI^a 

frtfffift^teffiBl 0 8 OftiEfiBrWaffc&^TS. 

i8*ry^^-10 2. 10411 Sco±B*r»©K 

±«^r^^^ i o 2 1 ji»±hst^^^ 

1 O4tt£<0±tt£r<3T*3. rt<Mfc»-3TB&ft«lU 
EGRETS:*:*, ^vS'a^fttBS^SOWai* 



C10) 4*68^6-1 8 18 02 

18 

[0 0 5 1] aftOSfl 1 2*t±BS1V755'-l 0 2 

t±*±fif$r^^-i0 4oitBH3£ttrs. ens 

[0 0 5 2] H9^SKWO^fri^7^-l 0 0H 
t>;U14^ffim. B6-8»Z^-f16»«tra8 

Wftwn 06A^^biux*50, ^©*TO?t 
tt£^tfa*om *5S^o»i*ifiOTco 

+ fc^* >A 6 2 h n-r C £ « 

[0 0 5 3] 010 l**SWOg*0£&gijO^« 1 
20 0' *«LTU*. COBTfe#*<k5fc. 

o- ». H-ff^^-tawt^?^-, ±*ir^9 

^5±5fc8MMIM«B3 4. 3 8a*a?fc<fc^::£: 
5. Blofc*tEiio" OB 0 OMASA All 01 

aisofirtt^*^ hi oksstjosw*. -» 

30 8" b* -»Q±B*-r7y?-2 2" . 24" 
BfrB^ofciHS, CfoiA b l o o^jfe^cQ 5 p 

16*, 18", 22', 24*5 
%±IC*DH^ «W-*Sa6TVi*HH75>^3 2* 

2- <0^-;UC±t), r^^-14", 16', 1 
8", 2 2'. 2 4- <Dftffi*«S5*8l*l£«tra» 
fc2a<o#tt»fflTftKT** L*»L^*iS, B10T 

^-18'. 2 2", 2 4" OBlCffiEU m62S 

HI 0fc?S^*J6ftltt, Etf^^U' , l 

6" ^8 1 £ftflgo «£ 5 1 8" > ±b 

^f^7^2 2' . 2 4" 

[0 0 54] Blin ¥#n?, B9KwT 
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W 

o^b i2oit 9 1 Qftw&nmimc&tortv h t 

y F^fc»^^^-1 2 4ifr£fcD % ZLriSOfy* 
-tt»l*JS«0£W^7^-l 4, 16fcRSNi;-C 
fit77^12 2, 1 2 4H S51*ffi0J(&t> 
^tRCTfe***, CCTtt#L<R93Lftl<>. JBML 

an i^-fS6*i 2 ont fD-r Ffcffisjrfrs 

1 2 6 is, rttoffift^* fcjwraawt^* >n 

1 3 2£fc&fc*. hi ik^t£»o3^<&*2:?? 

^-12 2. 1 2 4, I 2 6«, mtl 20<DW—3l~ 
h^«ltfB£fcLT#j8UT»*. COSMIi, Si 

0&ofc«1 3 4. 1 3 6*&Hfifc;5ftTV>*. dftS 
fifc D fc#CO«»« 1 3 4. 1 3 6(1 »CD£|T^ 
^-1 2 2, 1 2 4 \Z&<0&Wto\ZttfeT*mm#to 
S£> ^t7^^-l 2 6lChD<H 

3 8 TOtttmeHfc fcttoB 13 4,1 

3 6*1 3^(075^-1 2 2. 1 2 4, 1 2 6 

rt#OEtt:7^-l 2 2, 1 2 4 <Drt8B*aS5* 

i 2 6<D^»*astaa**4ar#w 

S9SK1 4 2 t*»ttT*J:3fc«»bteJJfjeoaBr» 
tteWT*. tf/2 0^TV>*]Iffi, ]£fflCD«Hai3 
4, 13 6H «B77>^1 3 SfcJBoTWSfc^- 
39^^1 2 2, 1 2 4, 12 6eh£ft 
&8S*9lffl«EB l 4 2 £5££K:J& 
OS*-, »#£t£a&*. SBi 2 0(05/— Jl/£ftfcJ8H 

CO 0 5 5] ttfc»iI«Bl 4 2<DWm\Z&Zl>-)\,°2 

tt»ott*«wwr*co€irteicr*. $1 gitalin 

ttfcBSttS 1 4 2 rtfcBtt, £*?5^- 12 2. 12 
4 r^~l 2 6 ^IHJco85^oaat^(W«UT 

ft*afflE&l 4 2tt»l«25«iJTfflHTV^^-f 

c. 

(0 0 5 6] *35ii^y— 1 2 6IZH 2^o?®gijQ 
R/fr<B^lr>/T, TfrJrfc, ftf^>ni2 8WflJ 
WU 3 2tf?fcj£LTfcO, :n60?t^«h 
a< FJBffi£^T5„ rtfl7>>/Xl 2 8H £B£« 
fiE1"*a^0&ofe#tt»l 3 4, 13 6£JBfi£Lfca[ 
ffirOW 14 4!^^ Tttflf^i- >;ti3 2* S JfflR£*i 
-cn*. ^cSft«Ufe*»Wi:B«^ *i44te$m 



ttU «5UT6-181802 

RB»l&*«'U H&oMN?+ >ni2 8 fc^HW^r 
>/U 3 2 0(K»CEtr*n^JB"t?«i:«e55*-&feiJ 

^t^7^©rt<Bft:arfiB^»^UT^^«* (Hare 
T) «atT««iBl 3 4. 1 3 6«fF*CKtf. 
14 4OE#£^fc0«ai-iTl>-5. WOJtH 

10 0 5 7] tft&CDJBl 4414. frfrkZfUf-l 2 

w**«^*>h«Mrr*. ##£75^1 2 e 

OftBTSl 4 4 0S^K:<toT^SnfelS-fe^> 

JMU HSBw fiffi^JB 1 3 4, 1 3 6£2WC(Hfcofc 
tfefl8Klite#U. SMI 2 OftODa^^^fy^^-^v 
fcALfcfcSKzBHBMl 3 4#j^ff*&jBM&#a a r 

8S#14 6H JHlSHi«TfflW5ft4aE#tS«Ri; 

[0 0 6 8J i6^t^7^-^rtffllC»14 4ICi:^T 

9 £B * 8M£© s *&8Sft fc&ttfc^* -6 0 ft B 
fcLT^aat^ RO^fcil 4 4©|WflE>SBatt. #> 
*»fc75^-fl)|#3«yv>^l 2 8. #HW t *>/tl 3 
2 ©MO8i*<0»SSBIfl*f 6 ±3 KteELfcttKBSa 
1 2 6Ort«fcft»taiB0'& 
■pfc*l 4 4lBox^-XO*te#WH«t**t^^ 
1 2 2. 1 2 4 ill^ti 

KB i 4 2 (ofcmfci&fffiaKk, ^ ^»cin A 6) 

[0 0 5 9 J HM>\£75&-1 2 6^-p^To?±E^R 

A^flBA^iese)*. HI 2, 13(1 HI 1 
KS#l 4 6^|g/{>Oha>f Hft^WSl 2 8, 132 

O^JIC^Cfct^fcll Hi 3TfiT«t]£<0^fflJciU 
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A.en^^vwn2 8, 1 3 2 

tkfeS. 2^<3 hn-f HBH*0^*>A1 2 8/ 1 3 

Stf^tlC^T. 011-1 3 \Z*;??m*l<0&& 
[0060] Hi 2, l 314. *#BB<0«tf:7? 

1 3 i*ia 9 . 11 \ztt3mm%mz&b&/vi*imT 
afc*ctkt7»$nfci>. hi 2. 1 3 \z^tsm® 

\z*s^T. WStt* *Ai S 0, TEl 5 2. 
#15 4:B,fcU«fi|igr 1 5 6^&ft:$, Hi 2, 13IC a? 
B» W^^^WS^W^Hl 6 0, 162fe*tLTS 
TBI 5 2 0BSt|4, ttft<&£2rl 6 4#«fifcL 
T&O, ^ttfciai l 26£0 

&tmft9&smi 4 2 €s^An5^iB*3rr6. * 

<0*S60J traffic. WttO^^^-^l 6 6*l£tT^ 

^Bi4aowateW3&ia^©^»< < fc5icfe<» a? 

ffiUTV>*. 6 6*5j;tf3il8&l4 2fc£, T* 

1 5 2&&«t^j£<Oflfl.JBl 6 o. 1 6 ZOKlZ&mT 
Zmfttt&n??*- 1 2 2, 1 24 ST±PJ$IC® 
tm>S. £9?7^t Sl»Jfi«^|«UTRWU 

[0 0 6 1] *fc#A# 1 5 4tt2Rr£/S#LfcJE®£ 

+E»X#CD$F?f 1 6 S^rcDJKffllCitl, TJS 
16 2, t»frt7?*-i 2 6S£tffii;fcffi*&A,fc-|R 40 
KTJS±icteirr*KKi 4 4 Afc£«fiK<fc« 

3tf*£i*tT?«*. TK1 5 2*£tf*fc# A#l 5 

[0 0 6 2] tototyyf-l 2 e^iDfE-Sf^^y- 
fr- B9 K^T£ffiW0>$»*> £ 10 0 £<kl*± 

a*r^5^-io2, 1 0 4*t*Kittrtfcfli^n*. 

012, l 3TJbfc*«fcdt;:, 0 9 cD^yfceffc&t**^ 

^^^100^tf±S$f^-102, 1 

—18— 



> WW¥6-18 180 2 

22 

0 4 ft, TiSffA^l 5 4CQlRffi|ca^n, Bll<D$S 
4^5^-1 2 6*tH9<D*««(<0»S«^ 

r>m o 6 t&toty?#-i o oowo^Affllfcs 

5tiC^fc^JfiWtffo3'5:<rai;KflHTB11 2, 13[: 
^Ttte©KW»CH»bTt)iii 0 09<BSii09er)gtt 
#*fl£#A# 1 5 4 <DTBm\zmfrWtte 6 tf % A 

#iS4#jto&>i:7^-ioo, ±R*-??5y-i 

0 2, 1 0 4€5oT«:rtfctB^n, Rft'vagEft:?? 
t0 0 6 3] *%&&\<?&<Dtmrz$L&m\Z^r 

[0 0 6 4] 

t»^5a*] ±Effi^6?a6^ftt^iD, *»9ifc 

*Zt1fiT$Zt^5Z£\Z£Q. rtym%%%<D& 
K»*Ki0, ftRmQ&EtstU&zfyisz^m 

tftm^\zmm^Lx^^m^\z^x\ts m<d& 

[Hi] *»W»EJBi*;P*aiRSffl^^7S8tt«: 

[H2] #$5W<O8B0>. Hl02-2l8^t3fcS5» 

[03] *«98«)E«;x*;^36«*«W^5a0fflUT 

[04] *»«C0K|BO, 0 3o?4-4«JC{9o^:S6^> 

[05] 0 3^)5-5«lC?B^fe»fffi 

0Tfc«. 

[06] *»M^S^X^;^JSJB0S2*ffi«Sia^ 
S;A,>5a»«;<D»»4ffi0T«O, 

[0 7] *«W(OK*OD06flE)7-7«lC»^^8S»(» 
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(13) 

CB9] frjfciWy FO»BJ5?*>/W±Bsr/V^ 
H r >A*> 6#«8 UT«-» 6 *H?a<09J<DSQiflI 

CHI 0} Jfojfcfc/Ty H^OCJSWAy K*«W¥&CO± 

CHI 1] «;?&OS«r«rtO«E*Av)««thD'f m 

CHI 3) HI 2(01 3-1 3«Cfi^«:Bfffiffl^3jrBff 

10. 120 5jSx*Jl^g« ip 

16 JUMJEtf?^- 

18. 126 tolPf???- 

2 2. 10 2s 104 ±&±f??&- 

2 4. 1 00 ±*±»tr^5^- 

2 6. 2 8 

3 2 «B*# 

3 4. 3 6. 3 8. 10 8, 1 42 ffi#»affcK 

4 4 *, 



[HI] 
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(57) [Abstract] 

[Object] To provide a reactive energy apparatus positioned within a shoe upper and a 
shoe sole so that the shoe upper provides a custom fit to the ankle of the wearer and 
reduces pressure on the Achilles tendon of the wearer, reducing the possibility of injury 
to the Achilles tendon and distributing the landing impact over a larger area of the foot of 
the wearer, thereby imparting a cushioning effect and stability to the sole. 
[Configuration] The reactive energy apparatus reacts to shock by external forces to 
impart a cushioning effect to the shoe, support the ankle, and impart stability and a 
custom fit. The reactive energy apparatus comprises anatomically shaped £uid-iikc; 
bladders positioned within the shoe upper and shoe sole. As the fluid in these bladders is 
displaced, the bladders conform to the foot and ankle of the shoe wearer and assume a 
configuration that provides a custom fit, providing a foot cushioning effect, ankle 
support, stability, and a custom fit 

12 

[Claims) 

[Claim 1 J A reactive energy apparatus providing a cushioning effect, support, and a 
custom fit to a shoe, characterized by comprising a first means located on the upper of the 
shoe for containing a fluid, a second means located on the shoe sole for containing a fluid, 
a fluid filling said first means and said second means, and a means for communicating 
fluid between said first means and said second means, and in that the connecting means 
permits the flowing of the fluid from said first fluid containing means to said second fluid 
containing means and from said second fluid containing means to said first fluid 
containing means. 

[Claim 2] The apparatus of claim 1 further characterized in that the communicating 
means comprises at least one conduit extending between said first fluid containing means 
and said second fluid containing means, and in that said conduit extends through a 
portion of the shoe upper and a portion of the shoe sole. 

[Claim 3] The apparatus of claim 2 further characterized in that said conduit extends 
through a hollow sleeve having an overall tilted configuration and extends through a 
portion of the shoe upper and a portion of the shoe sole, and in that said sleeve forms a 
protective cover over said conduit to prevent said conduit from collapsing. 
[Claim 4J The apparatus of claim I further characterized in that said first fluid containing 
means contains a plurality of first separate fluid-filled pads located on the shoe upper, 
said second fluid containing means contains a plurality of second separate fluid-filled 
pads located on the shoe sole, and said communicating means communicates fluid 
between at least one of said first fluid-filled pads on said shoe upper and at least one of 
said second fluid-filled pads on said shoe sole. 

[Claim 5] The apparatus of claim 4 further characterized in that said first fluid-filled pad 
comprises a left pad located on the left side of the ankle portion of the shoe upper and a 
separate right pad located on the right side of the ankle portion of the shoe upper, and 
said communicating means communicates fluid between these left and right pads and said 
second fluid-filled pad. 

[Claim 6) The apparatus of claim 4 further characterized in that said second fluid-filled 
pad comprises a heel pad located on the heel portion of the shoe sole and a separate arch 
pad located on the arch portion of the shoe sole. 
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[Claim 7] The apparatus of claim 6 further characterized in that said communicating 
means communicates fluid between said first fluid-filled pad, said heel pad, and said arch 
pad. 

[Claim 8] The apparatus of claim 6 further characterized in that said communicating 
means communicates fluid between said first fluid-filled pad and said arch pad, and in 
that said heel pad is separated by the heel portion of said shoe sole and is connected 
neither to said arch pad nor to said communicating means. 

[Claim 9] The apparatus of claim 8 further characterized in that said arch pad is located 
on the top surface of the shoe sole and said heel pad is located inside the shoe sole. 
[Claim 10] The apparatus of claim 6 further characterized in that said second fluid-filled 
pad is separated from said arch pad and comprises an upper arch pad fluidly connected to 
said arch pad, and in that said upper arch pad is located on the arch portion of the shoe 
upper adjacent to the arch portion of the shoe sole. 

[Claim 11] The apparatus of claim 10 further characterized in that a plurality of channels 
extend between said arch pad and said upper arch pad, said arch pad and said upper arch 
pad are fluidly connected, and said channels are configured to adjust the rate at which 
fluid flows between said arch pad and said upper arch pad 

[Claim 12] The apparatus of claim 4 further characterized in that said second fluid-filled 
pad comprises a heel pad located on the heel portion of the shoe sole and a rim pad 
located on the heel portion of the shoe sole, said rim pad is separated from said heel pad 
and extends from one side of said heel pad to the opposite side of said heel pad around 
said heel pad; said [second fluid-filled pad] further comprises an arch pad located on the 
arch portion of the shoe sole; and said arch pad is separated from said heel pad. 
[Claim 13] The apparatus of claim 12 further characterized in that said arch pad is an 
extension of said rim pad and is fluidly connected to said rim pad, and in that a separate 
upper arch pad is located on the upper arch portion of the shoe upper adjacent to the arch 
portion of fee shoe sole. 

[Claim 14] The apparatus of claim 13 further characterized in that multiple channels 
extend between the upper arch pad and the arch pad, the upper arch pad and the arch pad 
are fluidly connected, and these channels are configured to adjust the amount of fluid 
flowing between the upper arch pad and the arch pad. 

[Claim 15] The apparatus of claim 13 further characterized in that the heel pad is 
separated from the rim pad and the arch pad is not fluidly connected to the rim pad. 
[Claim 16] The apparatus of claim 13 fiirther characterized in that said communicating 
means fluidly connects the heel pad and said first fluid-filled pad on the shoe upper. 
[Claim 17] The apparatus of claim 1 3 further characterized in that said communicating 
means fluidly connects the heel rim pad, arch pad, and first fluid-filled pad on the shoe 
upper. 

(Claim 18] A reactive energy apparatus providing a cushioning effect, ankle support, 
stability, and a custom fit to a shoe, characterized by comprising at least one hollow ankle 
pad on the ankle portion of the shoe upper, said ankle pad having at least one flexible 
sidewall enclosing an interior volume; at least one hollow heel pad on the heel portion of 
the shoe sole, said heel pad having at least one flexible sidewall enclosing an interior 
volume; and at least one fluid communicating conduit communicating fluid between the 

/3 
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ankle pad and the heel pad, said fluid communicating conduit extending from the ankle 
pad through the shoe upper and sole to the heel pad; and a fluid filling the interior 
volumes of the ankle pad and the heel pad; and in that a portion of the fluid filling the 
internal volume of one of the ankle pad or heel pad is made to flow through a conduit to 
the internal volume of the other of the ankle pad and heel pad in response to bending of 
the sidewall of the other of the ankle pad and heel pad. 

[Claim 191 The apparatus of claim 18 further characterized in that said a second hollow 
heel pad separated from said heel pad is located on the heel portion of the shoe sole, said 
second heel pad has at least one flexible sidewall enclosing an interior volume, the 
internal volume of said second heel pad is filled with fluid, and said second heel pad is 
contained within the shoe sole beneath said heel pad. 

[Claim 20] The apparatus of claim 1 8 further characterized in that said heel pad has a 
center portion and a separate rim, the center portion is located in the center of the heel 
portion of the shoe sole, and said rim extends around said center portion through the right 
side of the shoe upper, the back of the shoe upper, and the left side of the shoe upper. 
[Claim 21] The apparatus of claim 20 further characterized in that at least one fluid 
communicating channel extends between said center portion and said rim and said 
channel fluldly connects said center portion and said rim portion. 
[Claim 22] The apparatus of claim 1 8 further characterized in that a hollow arch pad is 
located in the arch portion of the shoe sole, said arch pad has at least one flexible sidewall 
enclosing an interior volume, and the interior volume of said arch pad is filled with a 
fluid and is fluidly connected to the internal volume of said heel pad, 
[Claim 23] The apparatus of claim 18 further characterized in that a hollow upper arch 
pad is located in the upper arch portion of the upper, said upper arch pad has at least one 
flexible sidewall enclosing an internal volume, and the internal volume of said upper arch 
pad is filled with a fluid and is fluidly connected to the internal volume of said heel pad. 
[Claim 24] The apparatus of claim 23 further characterized in that a hollow arch pad is 
located in the arch portion of the shoe sole adjacent to the upper arch pad in the portion of 
the shoe upper over the top of the foot, said arch pad has at least one flexible sidewall 
enclosing an internal volume, and the internal volume of said arch pad is filled with a 
fluid and fluidly connected to the internal volume of said heel pad. 
[Claim 25] The apparatus of claim 24 further characterized in that at least one fluid 
communicating conduit extends between said arch pad and said upper arch pad and said 
fluid path fluidly connects said arch pad and said upper arch pad. 
[Claim 26] A reactive energy apparatus for a shoe having a sole equipped with a heel 
portion and an arch portion and an upper comprising an ankle portion and an upper arch 
portion, characterized by comprising a first means located in the ankle portion of the shoe 
upper of containing a fluid, a second means located in the heel portion and arch portion 
of the shoe sole of containing a fluid, and a third means located in the upper arch portion 
of the shoe upper of containing a fluid. 

[Claim 27] The apparatus of claim 26 further characterized in that a fluid communicating 
means fluidly interconnects said first, second, and third fluid containing means. 
[Claim 28] The apparatus of claim 27 further characterized in that said first fluid 
containing means comprises at least one fluid-filled ankle pad in the ankle portion of the 
shoe upper, said second fluid containing means comprises at least one fluid-filled heel 
pad located in the heel portion of the shoe sole and at least one fluid-filled arch pad 
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located in the arch portion of the shoe sole, and said third fluid containing means 
comprises at least one fluid-filled upper arch pad located in the - . : 
shoe upper, and a fluid communicating means fluidly connects said ankle pad, heel pad, 
arch pad, and upper arch pad. 

[Claim 29] The apparatus of claim 28 further characterized in that said fluid 
communicating means comprises at least one fluid communicating conduit extending 
between said ankle pad and said heel pad and at least one fluid communicating channel 
extending between said upper arch pad and said arch pad. 

[Claim 30] The apparatus of claim 28 further characterized in that said arch pad is an 
extension of said heel pad, extending from said heel portion of said shoe sole to said arch 
portion of said shoe sole. 

[Claim 31] The apparatus of claim 28 further characterized in that said second fluid 
containing means comprises a second fluid-filled heel pad located in the heel portion of 
the shoe sole, said second heel pad is separated from said first heel pad, said Sxst L=si ^ 
is located on the top surface of said shoe sole, and said second heel pad is contained 
within the shoe sole below said first heel pad. 
[Detailed Description of the Invention] 

The present application is a partial continuation of Patent Application No. 07/767 075 
which was submitted on September 27, 1991 and is currently being examined 
[0001J 

[Technical Field of the Invention] The present invention relates to a fluid-filled 
apparatus located on the shoe upper and shoe sole which reacts to the stimulus of external 
forces. This reactive energy apparatus provides a cushioning effect, ankle support, 
stability, and a custom fit to the shoe. In particular, the present invention relates to a 
reactive energy apparatus comprising anatomically shaped fluid-filled bladders or pads 
located in the shoe upper and shoe sole. Through displacement of the fluid contained 
within them, the bladders conform to the foot and around the ankle of the shoe wearer, 
assuming a complementary custom fitting configuration and thereby providing a 
cushioning effect, ankle support, stability, and custom fit to the foot 

/4 

[0002] 

[Prior Art] Various methods and devices have been proposed in prior art seeking to 
develop a shoe that provides ankle support and stability to the foot of a wearer of a shoe 
while also providing a cushioning effect and a custom fit around the foot. This is 
especially true in the field of athletic footwear 

[00031 Numerous shoes have been designed with a certain degree of cushioning effect 
that absorbs the impact of landing when walking, running, and during other activities and 
to some degree protects the foot of the wearer. This is evident in most athletic shoes in 
the heel. However, the heel of the shoe sole is usually the part of the shoe that initially 
strikes the surface of the ground when nmning. Providing a cushioning effect to the arch 
portion of the shoe sole diminishes the force of landing impact and supports the arch of 
the foot However, providing a cushioning effect to just the arch and heel of the shoe sole 
is known to be inadequate for protecting the foot in a number of regards. 
[0004] When running, the initial impact applied to the shoe sole during each landing is 
often exerted along the outside edge of the runner's heel. When the cushioning effect on 
the heel portion of the shoe sole is provided under landing impact, the impact force 
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concentrates in the lateral edge of the runner's heel, and is not distributed over the entire 
surface of the heel, the landing impact applied to the outer edge of the runner's heel 
tends to cause the foot to rotate relative to the leg, that is, causes a drop of the medial 
edge of the foot (usually known as pronation). 

(0005] During walking, running, and other activities, the initial landing impact exerted on 
the lateral edge of the shoe sole has the possibility of causing the foot to supinate, that is, 
causing the medial edge of the foot to rise. Oversupination of the foot is thought to be 
associated with various foot and ankle injuries. 

[0006] What is needed to overcome the above-described drawbacks of prior art shoes is a 
reactive energy apparatus that both dynamically reacts to provide a cushioning effect on 
the shoe sole and distributes the force during each landing impact across an area larger 
than the lateral edge and medial edge of the foot. What is also needed to overcome the 
above-described drawbacks is an apparatus in the shoe sole that stabilizes the foot in the 
shoe and decreases the tendency of the runner's foot to bend due to pronation and 
supination during each landing impact. 

[0007] In many types of shoes, in order to provide support to the ankle the shoe upper 
must be securely closed or laced tight around the ankle of the shoe wearer. In efforts to 
make such a shoe upper comfortable to the shoe wearer, padding is provided around the 
shoe upper in the area of the ankle. However, in many situations the padding of the shoe 
upper provides a tight supporting fit around the wearer's ankle for only a limited extent of 
movement of the ankle. Because the padding is fixed to the inside of the shoe upper, it 
cannot respond adequately to bending movements of the ankle. The padding tends to 
shrink during use, pulling away from the wearer's ankle and fitting loosely around it, 
thereby reducing or eliminating the degree of support to the ankle. 
[0008] To overcome the inability of the padded shoe upper to continuously move with the 
ankle and provide a continuous supporting and comfortable fit of the shoe upper around 
the ankle, shoe uppers with fluid filled pads were developed. The fluid filled pads 
conform to the shape of the shoe wearer's ankle as the shoe upper is secured around the 
ankle. During movement of the ankle, the fluid in the pads is displaced, causing fluid to 
be forced from the pad in areas of the shoe upper where die ankle exerts pressure on the 
pad, and causing the displaced fluid to flow to areas of the pad where ankle pressure is 
reduced during movement. The flow of fluid within the compartments where ankle 
pressure is reduced causes the compartments to expand in these areas and maintain a 
comfortable, supporting contact with the ankle. 
10009] 

[Problems to Be Solved by the Invention] However, many prior art shoe uppers 
containing fluid filled pads have drawbacks in that the pads exert pressure on sensitive 
areas of the wearer's ankle during certain movements of the ankle. Prior art fluid filled 
pads designed to provide continuous support to opposite sides of the ankle typically 
extended completely around the ankle to enable fluid from one side to flow freely to the 
other side of the fluid pad. During some movement of the ankle, these prior art pads also 
exert fluid pressure on the sensitive area of the Achilles tendon. The fluid pressure 
exerted on the Achilles tendon could lead to injury of the tendon. 
[0010] What is needed to provide a comfortable and supporting fit to the ankle of a shoe 
wearer is a shoe upper incorporating a reactive energy apparatus that is dynamically 
reactive to provide a continuously changing comfortable and supporting fit of the shoe 
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upper around the ankle of a wearer as the ankle moves. It is important that the reactive 
energy apparatus not apply pressure on the Achilles tendon that could lead to irqury. 
[0011] The present invention, devised to solve the problems of prior art, has the purpose 
of providing a reactive energy apparatus in a shoe upper and a shoe sole v/Iuci i„ A bl. the 
shoe upper to reduce the pressure exerted on the Achilles tendon of the wearer and 
provide a supporting, custom fit to the ankle of the wearer as well as reduce the 
possibility of injury to the Achilles tendon, and distribute the landing impact force over a 
larger area of the wearer's foot to provide a cushioning effect and stability to the shoe 
sole. 

[Effects and Means of Solving the Problems] The reactive energy arot-rEtv* r -f !h? 
present invention is generally comprised of multiple fluid-filled pads or bladders located 
in the shoe upper or shoe sole. The first pair of fluid-filled pads is located in the area of 
the shoe upper. Another fluid-filled pad is located in the area of the shoe sole beneath the 
wearer's heel. Other pairs of fluid-filled pads are located above and below the wearer's 
arch and in the area of Ac sole adjacent thereto. 

/S 

[0013J The pair of fluid-filled pads or bladders located in the shoe upper is positioned on 
either side of the wearer's Achilles tendon and reduces or helps avoid pressure exerted on 
the Achilles tendon. The pads are fluidly connected by multiple fluid conducting 
channels extending around the area of the wearer's Achilles tendon between the pads. 
These channels are adequately small in size and removed from the area of the Achilles 
tendon to avoid exerting pressure on the Achilles tendon, 

[0014] The pad positioned in the heel of the shoe sole comprises two chambers Cae wf 
the chambers is located in the center of the heel of the shoe sole and the other chamber 
extends in a roughly horseshoe shape around this first chamber. In one embodiment, 
multiple fluid-conducting channels fluidly connect the horseshoe-shaped heel chamber 
and the center heel chamber, allowing fluid to flow back and forth between the two 
chambers. In that embodiment, the horseshoe-shaped chamber extends somewhat above 
the center chamber. Since fluid is able to flow over the channels between t,v: 
chambers, the landing impact is distributed over a larger area of the wearer's heel and the 
impact can be reduced. In another embodiment of the present invention, the horseshoe- 
shaped chamber and the heel chamber are not fluidly connected. In this configuration of 
the pair of heel chambers, stability and support are improved by straddling the heel of the 
shoe sole. Further, a custom fit is provided to the heel of the foot on the shoe sole. 
[00151 One of the pair of fluid-filled pads or bladders in the arch of the shoe is located in 
the arch of the shoe sole and the other is located in the arch of the shoe upper. Multiple 
fluid-conducting channels extend between the shoe sole arch pad and the shoe upper arch 
pad, permitting fluid to flow back and forth between the two pads. The arch pad provided 
in the arch portion of the show sole is an extension of the horseshoe-shaped heel chamber 
and extends from the heel chamber along the lateral portion of the arch of the shoe sole. 
(0016] In one embodiment of the present invention, one or more fluid-conducting 
channels extends between the pah- of fluid-filled pads in the shoe upper and 
horseshoe-shaped fluid chamber in the heel portion of the shoe sole. These fluid- 
conducting channels fluidly connect the shoe upper pads with the pads positioned in the 
heel and arch portions of the shoe, allowing fluid to flow between all the pads of the 
apparatus. The fluid in each of the pads and the fact that this fluid can flow through 
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channels between the pads allows the pads to anatomically confonn to the shape of the 
wearer's ankle and the wearer's heel and arch A pad shape conforming to the ankle and 
foot provides a cushioning effect and custom fit to the wearer's ankle and foot, support to 
the ankle, and stability to the foot 

[0017] In a further embodiment of the present invention, the fluid-conducting channels 
extend only between the fluid-filled pads in the shoe upper and the center fluid chamber 
of the shoe heel portion. In that embodiment, a heel rim chamber and an arch bladder are 
not fluidly connected to the ankle bladder. In still another embodiment, a fluid-filled pad 
in the shoe upper is not fluidly connected to a fluid-filled pad in the shoe sole. 
[001S] In still another embodiment of the present invention, the center chamber of a pair 
of chambers positioned in the heel portion of the shoe sole is contained on the inside of 
the shoe sole. The positioning in the lateral and longitudinal directions of the center 
chamber opposite a horseshoe-shaped heel chamber is roughly identical to that of the first 
embodiment of the present invention. However, the center heel chamber is contained 
within the material of the shoe sole at a position vertically below a horseshoe-shaped heel 
chamber located on the top surface of the shoe sole. In that embodiment, the center heel 
chamber is separated from the remaining pads and is not fluidly connected to either the 
horseshoe-shaped chamber or the remaining fluid-packed pads. In various embodiments, 
the center heel chamber is imparted with various configurations, such as anatomical 
configurations and toroidal configurations. 

[00191 Further objects and features of the present invention are revealed in the following 
detailed description of the preferred embodiment of the invention with reference to the 
drawings. 
[0020] 

[Embodiments] Figs. 1-5 show an embodiment of the reactive energy apparatus 10 of 
the present invention. In the present embodiment, apparatus 10 is employed in an athletic 
shoe 12 for the right foot. The device employed in a shoe for the left foot is the mirror 
image of the shoe for the right foot that is depicted. The apparatus is depicted and 
described for use in an athletic shoe. However, the apparatus of the present invention can 
be similarly employed in shoes other than the athletic shoe shown in the drawings. The 
description of its use in an athletic shoe is by way of example alone and is not meant as a 
limitation. 

[0021] Apparatus 10 comprises a flexible fluid-tight barrier material, preferably a plastic 
film that is capable of being bonded. Although polyurethane is preferred, other types of 
flexible, fluid tight barrier materials may be employed in constructing the apparatus of 
the invention without departing from the intended scope of the invention defined by the 
claims. 

[0022] Fig. 3 shows Embodiment 1 of reactive energy apparatus 1 0 of the present 
invention removed from shoe 12. As may be understood from Fig. 3, apparatus 10 
comprises a first inner ankle fluid containing pad or bladder 1 4, a second outer ankle 
fluid containing pad or bladder 16, a third heel bladder 18, a fourth arch bladder 22, and a 
fourth upper arch bladder 24. Each of these six bladders can be provided with one or 
more inner chambers containing fluid. In the embodiments of the present invention 
described below, only heel bladder 1 8 is provided with two inner chambers. Inner ankle 
bladder 14, outer ankle bladder 16, arch bladder 22, and upper arch bladder 24 are all 
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provided with a single fluid-filled inner chamber. Five hollow bladders 14, 16, 18, 22 
and 24 are formed as structural parts of the single unit of reactive energy apparatus 10 
The apparatus is constructed of a pair of overlapping layers 26, 28 of flexible, fluid-tight 
barrier material. As is best seen in Fig. 3, overlapping pair of material layers 26, 28 have 
a peripheral boundary 32 formed into a specific configuration. This peripheral boundary 
imparts anatomically shaped contours corresponding to the regions of the foot ankle, 
heel, and arch to each of the five bladders of the apparatus. The top layer 26 of the 
apparatus is formed into a prescribed surface configuration while bottom layer 28 is 
nearly flat The shapes molded into top layer 26 comprise the five bladders;; a pair of 
fluid-conducting channels 34, 36 connecting the interior volumes of inner and outer ankle 
bladders 14, 16 with the interior volume of heel bladder 18; and fluid-conductin^ /-hann-! 
38 connecting the interior volume of heel bladder 1 8 with the interior volumes of arch 
bladder 22 and upper arch bladder 24. 

[002^ Each of the bladders of the ankle, heel, arch, and shoe upper arch and the fluid- 
conducting channels is formed when top material layer 26 is mounted on bottom layer 28 
in the manner shown in the figure. The shapes molded into top material layer 26 function 
as the flexible sidewalk of each of the five bladders of the apparatus. These shapes car 
be molded into the top layer by any known method. The specific configuration of the five 
bladders depicted has a cushioning effect on a foot inserted into shoe 12 incorporating the 
present apparatus, supports a foot inserted into the shoe, and provides a stable and custom 
fit. Each of the bladders shown in Figs. 1-5 has an anatomic shape; different 
configurations are possible. For example, the heel bladder, as described further below, 
can be configured with a toroidal center chamber. 

[0024] Overlapping top and bottom material layers 26, 28 are sealed together along a 
peripheral flange 32. The peripheral flange completely surrounds and defines the 
boundaries of fluid conducting channels 34, 36 extending between the five bladders 14, 
16, 1 8, 22, 24. Sealing the peripheral flange 32 of the apparatus encloses the interior 
volumes of bladders 14, 16, 18, 22, 24 and channels 34, 36, 38 between the two material 
layers. The top and bottom layers can be sealed together in the area of flange 22 by 
adhesives, by radio frequency (RF) welding, or by other equivalent methods. The seal 
formed at peripheral flanges 32 is fluid tight and forms a completely enclosed interior 
volume in each of the bladders. Although all the bladders, except for heel bladder 18, are 
described as enclosing one interior chamber, in other embodiments of the present 
invention the bladders may enclose two or more separate chambers that may or may not 
be interconnected in fluid communication with each other. 
[0025] Additional overlapping areas of pair of material layers 26, 28 may be joined 
together on the inside of peripheral boundary 32 of the apparatus. As can be seen in Fig. 
3, top and bottom layers 26, 28 are joined together at area 42 between pair of fluid- 
conducting channels 34, 36 communicating interior volumes of inner and outer ankle 
bladders 14, 1 6 with the interior volume of heel bladder 1 8. The seal area 42 of the two 
layers not only separates pair of fluid-conducting channels 34, 36, but also serves to 
calibrate the cross sectional areas of channels 34, 36, thereby enabling these channels to 
control the rate of fluid flow between inner and outer ankle bladders 14, 16 and heel 
bladder 18. In another embodiment of the present invention, a flow control valve such as 
an orifice is provided in each of channels 34, 36 to control the rate of fluid flow between 
ankle bladders 14, 16 and heel bladder 1 8. Each of channels 34, 36, and 38 is formed of a 
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shape molded into the top material layer, the portion of sealed peripheral flange [32] on 
either side of the channels, and the seal layer area 42 between pair of channels 34, 36. 
When reactive energy apparatus 10 of the present invention is incorporate . Ins l slvsc, 
fluid-conducting channels 34, 36 are enclosed in a protective tube described further 
below. This tube basically prevents the channels from collapsing due to movement of the 
shoe. 

[0026] Each of the bladders is filled with a fluid 44 of intermediate viscosity. A variety of 
fluids may be used to fill the bladders. The fluid may be a composition of two or more 
fluids of various viscosities. Alternatively, the fluid may contain suspended solids, 
including but not limited to hollow spheres, or gas bubbles. Each of the bladders may be 
combined with a fluid and may contain foam sponge. Sponge adds a padding effect to the 
bladders and displaces some of the weight of the fluid, thereby reducing the weight of the 
bladder. 

[0027] For inner ankle bladder 14 and outer ankle bladder 16 shown in Fig. 3, pair of 
material layers 26, 28 have a peripheral boundary 32 that has been cut ± sjw.iL: 
configuration such that bladders 14, 16 are widened below, behind, and above the 
anklebone. The configuration of peripheral boundary 32 can also be selected to match the 
upper of shoe 12; that is a secondary condition. A primary condition when determining 
the configuration of periphery boundary 32 of pair of ankle bladders 14, 16 is that the 
bladders extend well around both sides of the ankle so as to provide a custom fit and 
support to the ankle. When forming peripheral boundary 32, one or more tabs 46 may oe 
provided around the peripheral boundary of apparatus 10. Tab 46 can be used to position 
and secure the apparatus in the shoe upper. Some other method of positioning and 
securing the device in the shoe upper may also be employed A number of overlapping 
portions 48 of material layers 26, 28 are located between inner ankle bladder 14 and outer 
ankle bladder 16. Overlapping portions 48 are bonded together and 

n 

sealed. As may be seen in Fig. 3, each of overlapping portions 48 is separated from the 
others and is separated from sealed peripheral boundary 32 by conduits 52 extending 
between two ankle bladders 14, 16. Conduits 52 are formed when portions 48 of two 
overlapping material layers 26, 28 are bonded and sealed on the two sides of conduits 52. 
Center points 54, 56 of each of fluid bladders 14, 16 are bonded to secure overlapping 
material layers 26, 28 together. Sealed center points 54, 56 prevent excessive swelling of 
ankle bladders 14,16 when fluid enters the interior volumes of the bladders. 
[0028] The dimensions of seal portion 48 between inner and outer ankle bladders 14, 16 
are determined to calibrate the sectional area of fluid conduit 52 formed between these 
seal portions and peripheral boundary 32. The calibrated sectional area of conduit 52 
extending between inner and outer ankle bladders 14, 16 controls the rate of fluid flow 
through conduit 52 between the interior volumes of these bladders, keeps a portion of 
fluid in the interiors of the bladders subjected to landing impact forces, and maintains a 
cushioning effect and support on the ankle in this bladder area. 
[0029] As may be seen by referring to Fig. 3, when pressure is applied to the left inner 
ankle bladder 14, the fluid in this bladder passes through conduit 52 and flows into right 
outer ankle bladder 16, causing the outer ankle bladder to expand out of a plane defined 
by overlapping material layers 26, 28. When the pressure is applied to right outer ankle 
bladder 16, the fluid in the bladder passes through conduit 52 into left inner ankle bladder 
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14, causing the inner ankle bladder to expand out of a plane defined by overlapping 
material layers 26, 28. The pressure exerted on apparatus 10 is limited to the ankle area 
enclosed by inner and outer ankle bladders 14 and 1 6. Seal areas 48 extending between 
inner and outer ankle bladders 14, 16 of apparatus 10 inhibit to some degree conduit 52 
from expanding due to the increase of the force of the fluid in conduit 52. Thus, the fluid 
flows back and forth between inner and outer ankle bladders 14, 16, causing these 
bladders to expand. Even when a reactive force is being exerted on the inner and outer 
surfaces of the ankle, it is possible to prevent to some degree the force from being exerted 
on the Achilles tendon when the fluid flows between the bladders. 
[0030] Inner ankle bladder 14 and outer ankle bladder 16 are fluidly connected to heel 
bladder 18 through fluid-conducting channels 34, 36. The amount of fluid that can flow 
between ankle bladders 14,16 and heel bladder 18 depends on the calibrated sectional 
area of channels 34, 36. The sectional area of channels 34, 36 limits the rate at which 
fluid is pressed out of the interior volumes of inner and outer ankle bladders 1 4, 16 by the 
force exerted on the top layer 26 of the bladders, keeps a certain amount of fluid in ankle 
bladders 14, 16 to cushion the ankle of the wearer, provides support, and provides a 
custom fit to the ankle. 

[0031] Similarly, the sectional area of channels 34, 36 limits the rate at which fluid is 
pressed out of the interior volume of bladder 18 by force exerted on the top layer 26 of 
the bladder and maintains a certain quantity of fluid in the heel bladder to provide a 
cushion effect on the force exerted on the heel of the foot by landing impact. 
Alternatively, a flow control valve such as an orifice can be provided in each of channels 
34, 36 to control the quantity of fluid flowing through these channels. The positions of 
the control valves are indicated by dotted lines in Fig. 3. 

[0032] Two separate chambers, that is, a center chamber 62 and a rim chamber 64, are 
formed in heel bladder 18. Center chamber 62 is separated from rim chamber 64 by 
multiple grooves 66 formed in top layer 26 of the overlapping material layers comprising 
the apparatus. Grooves 66 are formed in top material layer 26 as indentations or 
depressions. Each of grooves 66 has set lengths arranged end-to-end in a horseshoe- 
shaped array extending around heel bladder 1 8. The depressions of grooves 66 extend 
through the fluid 44 filling the interior volume of the heel bladder and downward below 
top material layer 26; the bottom of each of grooves 66 is secured to bottom material 
layer 28. The bottoms of the grooves can be sealed to the bottom material layer by 
adhesives, by radio frequency welding, or by other equivalent methods. 
[0033] Multiple grooves 66 comprise wall segments having opposing sides and opposing 
ends in the interior volume of heel bladder 18. These wall segments divide the interior 
volume into separate areas or chambers and secure top layer 26 at a spacing from bottom 
layer 28 so that when fluid 44 in apparatus 10 flows into the heel bladder, the top layer is 
prevented from excessively expanding away from the bottom layer. 
[0034] The multiple wall segments formed by grooves 66 in the heel bladder also serve 
as flow restriction devices that impede the free flow of fluid through the interior of the 
heel bladder. Openings between adjacent grooves 66 have cross sectional areas that are 
calibrated to limit the rate of fluid flow between center chamber 62 and dir. chamber 64 
of the heel bladder. The calibrated sectional area of the space between neighboring 
grooves 66 in heel bladder 1 8 and the calibrated sectional area of channels 34, 36 
communicating the heel bladder with inner and outer ankle bladders 14, 16 control the 
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rate at which fluid 44 is expelled from the interior volume of the heel bladder in response 
to the application of a force on the heel bladder. As a result, the heel bladder counters the 
landing impact and provides a cushioning effect on the heel of the foot, supports the heel 
of the foot in the heel portion of the shoe, and maintains stable capacity. 
[0035] The horseshoe shape, or "IT shape, of rim chamber 64 makes ii pc^Ijl: /or 
rim chamber to respond to the landing impact and provide a stable force ou the underside 
of the foot For example, when a landing impact force is exerted adjacent to the arch of 
the foot or on rim chamber 64 along the inside of the foot, the inside portion of the rim 
chamber compresses and the fluid in the heel bladder is forced around the rim chamber to 
the opposite side. Since the spacing of the groove 66 next to the heel bladder restricts the 

/8 

free flow of the fluid, the fluid flows more readily around rim chamber 64 to the side 
opposite the side where the impact force is exerted. The flow of the fluid to the opposite 
side of the rim chamber increases the fluid pressure on that side, causing the bladder to 
expand somewhat on that side and exerting a reaction force on the opposite side of the 
bottom of the heel of the foot from the side on which the heel bladder is being subjected 
to the force. This produces a redistribution of the impact force over a large? area than the 
heel of the foot and stabilizes the heel of the foot in the shoe. When the landing force is 
generated on the opposite side of the heel bladder, that is, the outside, the force exerted 
on that side of the heel bladder compresses the heel bladder on that side. This then causes 
the fluid on the side of the heel bladder that has been compressed to flow around the rim 
chamber to the opposite side, that is, the inside. The fluid pressure increases, causing that 
side of the rim chamber to expand. This expansion exerts a reaction force o n the inside ox 
the heel of the foot, stabilizing the heel of the foot and redistributing the impact force 
over a larger area than the heel of the foot. Distribution of the landing impact force 
produced on the edge of the shoe sole over an area larger than the heel of the foot causes 
the heel bladder to counter the landing impact the center of which has been shifted, 
thereby stabilizing the heel of the foot 

[0036] In a further embodiment of the present invention, an elastic pad 68 is provided in 
the interior volume of center chamber 62 of the heel bladder. This heel pad is preferably 
made of an elastic foam sponge material. However, the pad can be made of some other 
type of elastic material. The purpose of the pad is to add a cushioning effect on center 
chamber 62 of the heel bladder in addition to the cushioning effect imparted by fluid 44 
filling the chamber. The presence of pad 68 in center chamber 62 displaces fluid 44 from 
the center chamber and lightens the heel bladder. 

[0037] Arch bladder 22 and upper arch bladder and 24 are fluidly connected to heel 
bladder 18 through fluid-conducting channel 38, The flow rate of fluid 44 between arch 
bladder 22 and upper arch bladder 24 and heel bladder 1 8 depends on the calibrated 
sectional area of channel 38. The size of the sectional area of this channel is determined 
to permit the fluid to flow between the bladders. However, the sectional area of channel 
38 limits the rate at which fluid is expelled from the interior volume of the heel bladder 
by the force exerted on the top layer 26 of the bladder, keeps a certain quantity of fluid in 
heel bladder 1 8, and provides a cushioning effect from the force exerted on the heel 
portion of the foot by the landing impact. 

[0038] As described above, the arch bladder, arch bladder 22, and upper arch bladder 24 
impart a shape conforming to the shape of the arch of the foot. When incorporated into a 
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shoe 12, arch bladder 22 and upper arch bladder 24 come into surface contact with the 
bottom and inside of the arch of the foot, support the arch of the foot, 
cushioning effect, and provide a custom fit in this area of the foot 
[0039] Multiple second grooves 72 extend between arch bladder 22 and upper arch 
bladder 24. These second grooves are formed in about the same manner as first grooves 
66 extending between center chamber 62 and rim chamber 64 of the heel bladder. Second 
grooves 72 are formed in top material layer 26 as indentations or depressions. Grooves 72 
extend through the fluid 44 filling the interior volumes of the arch bladder aid tuc upper 
arch bladder and downward below top layer 26, and are secured to bottom material layer 
28 in the same manner as the first grooves. Second grooves 72 form fold lines between 
arch bladder 22 and upper arch bladder 24. These fold lines permit bending of upper arch 
bladder 24 in a top portion thereof adjacent to arch bladder 22. Thus, upper arch bladder 
24 can be installed in the upper of shoe 12 adjacent to the arch of the foot of the wearer, 
and arch bladder 22 can be installed in the shoe sole immediately below the arch of the 
wearer's foot, 

[0040] Similar to grooves 66 of heel bladder 18, second grooves 72 serve as wall 
segments dividing the interior volumes of the arch bladder and upper arch bladder. The 
wall segments formed by second grooves 72 restrict and control the amount of fluid 
flowing between arch bladder 22 and upper arch bladder 24. The spacing or openings 
between neighboring wall segments formed by grooves 72 are calibrated to control the 
flow of fluid between the arch bladder and the upper arch bladder. Calibration of the 
openings between neighboring grooves 72 is conducted to control the flow of fluid 
between the arch bladder and the upper arch bladder. The calibration of openings 
between neighboring grooves 72 restricts the flow from one of the bladders to the other 
of the bladders in response to a force exerted on one or the other of the arch bladder and 
the upper arch bladder, and restricts the rate of flow. This keeps a certain amount of fluid 
in the interior volume of the arch bladder or the upper arch bladder, and supports and 
cushions the foot arch during running or other activities in which the arch of the foot is 
subjected to a force from the arch bladder or the upper arch bladder. When either the arch 
bladder or the upper arch bladder is subjected to a landing impact force, the flow of fluid 
from the bladder subjected to the force to the other bladder causes the other bladder to 
expand somewhat The expansion of the other bladder exerts a reaction force on the arch 
of the foot. The reaction force exerted on the other bladder causes a redistribution of the 
landing impact force over an area larger than the arch of the foot, thereby reducing the 
landing impact force on the foot. 

[0041] Fig. 1 shows the relative positioning of the apparatus 10 of the present invention 
in the shoe upper 82 and sole 84 of a right-foot athletic shoe 12. Fig. 1 shows only the 

/9 

inside of the ankle, that is, the left side of right-foot athletic shoe 12. However, the 
relative positioning of inner and outer ankle bladders 14, 16, heel bladder 18, arch 
bladder 22, and upper arch bladder 24 can be seen in Fig. 1 . As is shown best by Fig. 2, 
heel bladder 1 8, arch bladder 22, and upper arch bladder 24 are supported on the top 
surface of shoe sole 84 in the shoe, and upper arch bladder 24 is supported by a portion of 
the inside surface of shoe upper 82. In the embodiment shown in Fig. 2, a Ih In layer iiKc 
pad 86 is provided that covers the top surface of heel bladder 1 8 and arch bladder 22. A 
portion of inner layer 88 of the shoe upper covers upper arch bladder 24. Middle liner 92 
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overlaps the lower edge of pad layer 86 and shoe upper inner layer 88. As shown in Fig 
2, a layer of thin material is placed over the fluid bladders of the apparatus so that the 
reaction force distributing effect of the apparatus is imparted in full to the foot of the 
wearer. The present apparatus can be contained within shoe 12 by a method other than 
that which is depicted. For example, the heel bladder and arch bladder of the apparatus 
can be embedded in the material employed to form the shoe sole 84. 
J0042] A rigid hollow tube 94 is provided around channels 34, 36 communicating ankle 
bladders 14, 18 with heel bladder 18. Tube 94 is shown in Fig. 1 at a spot in the shoe heel 
where the shoe upper is bonded to the shoe sole. As may be seen in Fig. 1, tube 94 has a 
slight curvature that prevents the flexible material of channels 34, 36 from crimping as 
me channels bend from the shoe upper toward the shoe sole. 
[0043] In an ordinary athletic shoe, the inner surface of shoe upper 82 engages « 
anklebone when shoe upper 82 is secured around the ankle of the wear*:. Space is 
produced between the protruding lateral portion of the anklebone and the surface of the 
shoe upper above, behind, and below the anklebone. As may be understood by referring 
to Fig. 1 , the configuration imparted to inner and outer fluid-filled ankle bladders 14 and 
16 of apparatus 10 is determined so as to fill the space between the inner surface of the 
shoe upper and the outer surface of the ankle above, behind, and below the anklebone. 
When the shoe upper 82 assembled into apparatus 10 has been secured around the ankle 
of the wearer, the fluid in ankle bladders 14, 16 assumes a configuration within the 
bladders conforming to the outer surface of the ankle above, behind, and below the 
anklebone. Thus, apparatus 10 of the present invention provides a custom fit of shoe 
upper 82 on the ankle of the wearer of the shoe. The engagement of fluid-filled bladders 
14,16 with the anklebone provides ankle support. 

[0044J When a shoe 12 incorporating apparatus 10 of the present invention has been 
secured over the foot and around the ankle of the wearer and the ankle moves during 
walking, ninning, or some other activity, the ankle moves within shoe upper 82. During 
movement of the ankle within shoe upper 82, constantly changing pressure is applied to 
pair of ankle bladders 14, 16. When the ankle presses on one of the bladders and raises 
the pressure exerted on that bladder, the fluid in that bladder passes through xnr^v 52 w 
the other bladder, passes through channels 34, 36, and presses again*; the heci bladder 
and the arch bladder. However, since the calibrated sectional area of channels 34, 36 
restricts the amount of fluid passing between pair of ankle bladders 14, 16, the heel 
bladder, and arch bladders 22, 24, most of the fluid remains within the pair of arch 
bladders. When the fluid flows from one of the arch bladders to the other, the thickness of 
the bladder subjected to the pressure diminishes and the thickness of the other biaader 
into which the fluid has flowed increases. In an ordinary shoe, movement of the ankle 
toward one side of the shoe upper often separates the opposite side of the shoe upper 
from the ankle, reducing or eliminating ankle support In the present invention, when the 
ankle of the wearer moves toward one side of shoe upper 82 and pressure is applied to the 
fluid bladder contained on that side of the ankle, the fluid in the bladder flows to the 
bladder on the opposite side of the shoe (the side from which the ankle is sepsrs:^; 
through conduit 52. Thus, the bladder on the opposite side expands and as the ankle' 
leaves the shoe upper, support contact with the ankle on the opposite side is maintained. 
Since seal areas 48 in the center of inner and outer ankle bladders 14, 16 inhibit 
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expansion of conduit 52 when fluid passes through the bladders, almost no pressure is 
exerted on the easily injured Achilles heel of the wearer. 

[0045J The reactive energy distributing function of the heel bladder and the arch bladders 
operates in roughly the same manner as described for the ankle bladder, ^'hsn * V-jih:, 
impact force is exerted on heel bladder 18 of the apparatus, the fluid in the heel bladder* 
passes over channel 38 to arch bladders 22, 24, flows through channels 34, 36, and flows 
into ankle bladders 14> 16. As set forth above, the calibrated section areas of channels 34, 
36 communicating with the arch bladders restrict the amount of fluid flowing into the 
arch bladders from heel bladder 18. Fluid flowing from the heel bladder to the arch 
bladders and the shoe upper arch bladder causes the arch bladder and the shoe 'jwir rrr* 
bladder to expand somewhat from the static mode. Expansion of the arch bladder "and the 
shoe upper arch bladder exerts reaction energy on the inside of the foot at the arch and 
the landing impact force concentrated at the heel of the foot is distributed across me arch 
and heel of the foot. 

[0046] When the landing impact is exerted on arch bladders 22, 24 of the apparatus, the 
fluid in the arch bladders passes through channel 38 and is pushed to heel bladder 18. 
Fluid provided to the heel bladder from the arch bladders causes the heel biwuisr • o 
expand somewhat from its static mode. Expansion of the heel bladder exerts a reaction 
force on the inside of the foot at the heel, distributing the landing impact force 
concentrated on the heel of the foot across the heel of the foot and the arch bladder. 
[0047] A further embodiment 10* of the apparatus of the present invention is shown in 
Figs. 6-8. As can be seen in Figs. 6-8, embodiment apparatus 10' is nearly identical to the 
earlier described embodiment. However, it differs in that center chamber 62 of heel 

no 

bladder 18 in the previous embodiment has been eliminated in apparatus 10' shown in 
Figs. 6-8. The remaining configurational parts in apparatus 10' are denoted by adding an 
apostrophe (') to reference numerals identical to those in the previous embodiment. 
10048] In the embodiment of Figs. 6-8, heel center chamber 62' is separated from heel 
rim chamber 64'. There is no fluid connection between heel center chamber 62', hee! rim 
chamber 64', and the other fluid-filled bladders. In the same manner as in Embodiment 1 
of the present invention, heel rim chamber 64' is positioned on the upper surface of shoe 
sole 84'. However, although heel center chamber 62' is embedded in sole 84' in a lateral 
and longitudinal position nearly identical to the heel center chamber in Embodiment 1, 
heel center chamber 62' is positioned vertically beneath heel rim chamber 64'. The 
relative positioning of heel center chamber 62' and heel rim chamber 64' in the present 
embodiment is most readily apparent in Fig. 7. The positioning of heel center chamber 
62' in sole 84* beneath heel rim chamber 64 increases the ability of heel rim chamber 64' 
to position the heel of the wearer on the shoe sole and provides crosswise stability to the 
heel of the shoe wearer. Heel center chamber 62* located within sole 84' provides almost 
the same cushioning action as heel center chamber 62 in Embodiment 1. 
10049] Fig. 9 shows another embodiment of heel bladder 100 and upper and lower arch 
bladders 102, 104 of the present invention. The heel bladder 100 and upper and lower 
arch bladders 1 02, 104 shown in Fig. 9 are nearly identical to those of the previous 
embodiments. However, in Fig. 9, heel bladder 100 differs from horseshoe-shaped fluid 
chamber 106 of the heel bladder of Embodiment 1 only by being separated from the pair 
of arch bladders (not shown). As in Embodiment 1, the horseshoe or «U"-shape of rim 
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chamber 106 of the heel bladder makes it possible for the rim chamber to respond to the 
landing impact by imparting a stabilizing reaction force to the inside of the foot. 
[0050] As described above in relation to Embodiment 1, the arch bladder and upper arch 
bladders 102, 104 of Fig. 9 are fluidly connected to heel bladder 100 through fluid- 
connecting channel 108. Fluid-connecting channel 108 is identical to fluid-connecting 
channel 38 in Embodiment 1. As in Embodiment 1, the rate of fluid flow between the 
arch bladder 102, upper arch bladder 104, and heel bladder 100 depends on the calibrated 
sectional area of channel 108. Also as in Embodiment 1, arch bladder 102 and upper arch 
bladder 104 provide a configuration conforming to the configuration of the arch of the 
foot. When incorporated into a shoe, arch bladder 102 and upper arch bladder 104 contact 
the surface along the lower side and inside of the arch of the foot, support the arch of the 
foot, provide a cushioning effect, and provide a custom fit to the shoe in the area of the 
foot. 

[0051J Multiple grooves 1 12 extend between arch bladder 102 and upper arch bladder 
104. These grooves are formed almost identically to grooves 66 of Embodiment 1 
extending between center chamber 62 and rim chamber 64 of the heel bladder, and 
grooves 76 of Embodiment 1 extending between arch bladder 22 and upper arch bladder 
24. 

(0052] Heel bladder 100 of the embodiment of Fig. 9 employs a center fluid-filled 
chamber 1 14 nearly identical to that shown in Figs. 6-8 and described above. As in the 
embodiment shown in Figs. 6-8, heel center chamber 1 14 of the heel bladder is separated 
from horseshoe-shaped chamber 106 and is positioned in the shoe sole beneath the 
horseshoe-shaped chamber. Heel center chamber 114, denoted by the dotted line in Fig. 
9, can assume various configurations including anatomical shapes. For example, it can 
take the shape of center chamber 62 of Embodiment 1 of the present invention or be 
toroidal. 

[0053J Fig. 10 shows another embodiment 10" of the apparatus of the present invention. 
As can be seen from the figure, apparatus 10" is nearly identical to Embodiment 1 shown 
in Figs. 1 -5 with the exception that fluid-conducting channels 34, 38 such as are 
employed in Embodiment 1 to fluidly connect the ankle bladder/heel bladder, and arch 
bladders, are completely missing. The remaining stmctural parts of apparatus 10" shown 
in Fig. 10 are identical to those of Embodiment 1 shown in Figs. 1-5 and are denoted by 
adding a quotation mark (") to reference numerals identical to those in Embodiment 1. As 
in Embodiment 1, the Embodiment of Fig. 10 comprises a pair of ankle bladders 14", 
1 6", a heel bladder 1 8", and a pair of arch bladders 22", 24". As in Embodiment 1, 
overlapping top and bottom layers of flexible, fluid-tight material completely enclose the 
five bladders 14", 16", 18", 22", 24" of the embodiment of Fig. 10 and are sealed 
together along a peripheral flange 32" defining boundaries. The sealing of peripheral 
flange 32" of the present apparatus encloses the internal volumes of bladders 14", 16", 
1 8", 22", 24" between two layers of material as in Embodiment 1 . However, as can be 
seen in Fig. 10, part of peripheral flange 32" extends between pair of ankle bladders 14", 
16" and the heel bladder and arch bladders 18", 22", 24", separating these two sets of 
bladders. This is the only difference between the embodiment of Fig. 10 and Embodiment 
1 of Figs. 1-5. The embodiment of Fig. 10 functions identically with Embodiment 1 
except that ankle bladders 14", 16" are not fluidly connected to heel bladder 18" and arch 
bladders 22", 24" as in Embodiment 1 . 
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[0054] Fig, 1 1 shows another embodiment 120 that can be used separately or 
incorporated with the heel bladder and arch bladder shown in Fig. 9. 

/II 

Apparatus 120 comprises a first inner ankle fluid containing pad or bladder 1 22 and a 
second outer ankle fluid containing pad or bladder 124. These bladders are nsa^y 
identical to ankle bladders 14, 16 of Embodiment 1. Since ankle bladders 122. 124 are 
identical to those in Embodiment 1, their detailed description is omitted here. Apparatus 
1 20 of Fig. 1 1 has a heel bladder 1 26 of toroidal configuration. Heel bladder 1 26 
comprises an inner fluid chamber 128 and an outer fluid chamber 132. The three hollow 
bladders 122, 124, 126 shown in Fig. 1 1 are formed as the structural components of a 
single unit of apparatus 120. This apparatus, as in Embodiment 1. comprises a pair of 
overlapping layers 134, 136 of a flexible, fluid-tight material. This overlapping pair of 
material layers 134, 136 has a peripheral boundary 138 forming a specific configuration 
imparting anatomical contours corresponding to the ankles of the foot to pair of ankle 
bladders 122, 124, and imparting a toroidal configuration to heel bladder 126. Top and 
bottom layers 134, 136 of flexible material have a prescribed surface shape molded to 
form these three bladders 122, 124, 126, and a fluid-conducting channel 1 
communicating the interior volumes of inner and outer ankle bladders 122. 124 with the 
interior volume of heel bladder 126. Overlapping top and bottom material layers 134, 136 
are sealed together along peripheral flange 138, completely enclosing the three bladders 
122, 124, 126 and fluid-conducting channel 142 extending between these bladders, and 
defining a boundary. The sealed peripheral flange 138 of apparatus 120 is formed in 
roughly the same manner as described above in Embodiment 1 . 
[0055] The sealed flange 138 on either side of fluid-conducting channel 142 also serves 
to calibrate the sectional area of the channel. The calibration of the sectional area of the 
channel permits control of the rate of fluid flow between inner and outer ankle bladders 
122, 124 and heel bladder 126. As in Embodiment 1, a flow control valve such as an 
orifice (not shown) can be provided in fluid-conducting channel 142 to control the rate of 
fluid flow between ankle bladders 122,124 and heel bladder 126. When apparatus 120 cf 
the present invention is incorporated into a shoe, fluid-conducting channel 142 is 
enclosed in a protective tube of the type employed in Embodiment 1. This tube basically 
prevents the channel from collapsing due to movement when wearing the shoe, 
[0056] Two separate concentric chambers, that is, inner chamber 128 and outer chamber 
132, of toroidal configuration are formed in bladder 126. Inner chamber 128 is separated 
from outer chamber 132 by multiple grooves 144 formed in overlapping v.: J v ~ 
134, 136 comprising the apparatus. As in the above-described embodiments, grooves 144 
are formed as indentations in the material layers. Each of grooves 144 has a circular arc 
configuration, and is of set length positioned end to end in a circular configuration 
extending between concentric inner chamber 128 and outer chamber 132. The 
depressions of grooves 44 [sic] extend through the fluid (not shown) filling the interior 
volume of the heel bladder and under material layers 134, 136; The bote.--:: ' - 1 
grooves 1 44 are secured together. The bottoms of the grooves can be sealed by adhesive, 
by radio frequency welding, or by other equivalent methods. 

[0057] Grooves 144 form wall segments having opposite sides and opposite ends in the 
interior volume of heel bladder 126. The wall segments formed by each of grooves 144 
within heel bladder 126 divide the interior volume into separate areas or chambers, 
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and secure top layer 1 34 at a spacing from bottom layer 136 so that when the fluid in 
apparatus 120 flows into the heel bladder, top layer 134 is prevented from excessively 
expanding away from the bottom layer. The fluid 146 employed in toe preset 
SS«r2. ent " roUghly identical t0 me fluid employed in Embodiment 1. 
[0058] The multiple wall segments formed by grooves 144 in the heel bladder also serve 
as flowrestnetton devices that impede the free flow of fluid through the interior of the 
heel bladder Openings between adjacent grooves 144 have cross sectional areas that are 

fS^S? ? ^ 5? ^ ° f flUid fl ° W b6tWeen inner 128 and outer chamber 

132 of the heel bladder. The calibrated sectional area of the space between neighboring 
grooves 144 in heel bladder 126 and the calibrated sectional area of channel 1 £°° nng 
communicating the heel bladder with inner and outer ankle bladders 122 124 control the 
rateatwluch^ 

to the application of a force on the heel bladder. As a result, the heel bladder counters the 
landing impact and provides a cushioning effect on the heel of the foot, supports the heel 
of the foot in the heel portion of the shoe, and maintains stable capacity 
[0059] As has been made clear from the above description of heel bladder 1 26 it 
functions in the present apparatus as a fluid-filled cushion employed in the sole of a shoe 
m the same manner as the heel bladders of the previously described embodiments 
However, the concentric toroidal configuration of the heel bladder increases the ability to 
provide a stable reaction force to the inside of the foot in response the landing impact 
d^ngwalkmg, running, or other activities. Figs. 12 and 13 show heel bladder 126 of 
Fig 1 1 incorporated into the heel of a shoe sole. When the impact force is exerted on the 
inside of the shoe sole, or the left side as viewed in Fig. 13, the right side of the heel 
bladder is compressed and fluid 146 is expelled to the left side of concentric toroidal 
chambers 128, 132. This increases the fluid pressure on the left side of the chambers 
causing the left side of the chambers to expand somewhat. A reaction force is exerted on 
toe left side of the inside of the foot, redistributing the impact force over a larger area 
than the heel. When the landing impact is exerted on the outside of the foot, the force 
exerted on the left side of the shoe sole as viewed in Fig. 13 compresses the left side of 

/12 

chambers 128 132 This causes the fluid in the left side of the toroidal chamber to flow 
to the right side and expands the right side. This expansion of the right side of toroidal 
chambers 128, 132 exerts a reaction force in a direction opposite the right side of the 
mside of the foot, redistributing the impact force over a larger area than the heel of the 
foot. Redistributing the landing impact force generated at the edge of the shoe sole over a 
larger area than the heel of the foot causes heel bladder 126 of the embodiment shown in 
Hgs. 1 1-13 to counter the landing impact that has been moved off center, stabilize and 
support the foot, and reduce potential injury to the foot. 

[0060] Figs. 12 and 13 show another method of incorporating the fluid bladders of the 
present mvention into a shoe sole. While Figs. 12 and 13 show the embodiments of Figs. 
9 and 1 1 already incorporated into a shoe, it should be understood that incorporation into 
toe shoe can be conducted in the same way for each of the above described embodiments 
as is described for the embodiments of Figs. 9 and 1 1. In the embodiments of Figs. 12, 
I,'^ e f hoe f * e <£ m P™<* an outer sole 150, lower sole 152, middle sole insert 154, and 
middle liner 156. Figs. 12 and 13 also show inner and outer layers 160, 612 o: the shoe 
upper material. Multiple voids 164 are formed on the top surface of lower sole 152 



18 



PUG-17-2000 15:06 



SCHREIBER TRANSLATIONS 



301 4242336 P. 



lliese have a configuration conforming to the bottom of heel bladder 126 and fluid- 
conducting channel 142 of the apparatus of Fig. 11. As in the previous embodiment, a 
rigid hollow tube 1 66 is positioned around channel 142 communicating the ankle 
bladders with the heel bladder. Tube 166 is shown in Fig. 12 in the heel portion where the 
shoe upper is bonded to the shoe sole. The tube bends slightly to prevent collapsing of the 
flexible material of channel 142 when the channel bends from the shoe upper into the 
shoe sole. Tube 166 and channel 142 extend from lower sole 152 upwaid to fluid-filled 
ankle bladders 122, 124 positioned between inner and outer layers 160, 162 in the shoe 
upper. The ankle bladders are secured to the shoe upper in the same manner as described 
in Embodiment 1. 

[0061] Middle sole insert 154 has a bottom surface in which voids are formed. The voids 
impart a configuration conforming to the configuration of heel bladder 126 and fluid- 
conducting channel 142. This configuration of voids 168 in the middle sole insert 
facilitates positioning of the insert over channel 144 located on the lower sole during 
placement into lower sole 1 52, heel bladder 126, and the shoe. Positioning voids in the 
outer surfaces of lower sole 1 52 and middle sole insert 154 facilitates incorporation of 
bladders into the shoe. 

[0062] When heel bladder 126 and ankle bladders 122, 124 have been placed into the 
shoe sole and shoe upper, respectively, the heel bladder 100 and arch bladders 102, 104 
of the embodiment shown in Fig, 9 are placed next into the shoe. As may be understood 
from Figs. 12 and 13, the heel bladder 100 and arch bladders 102, 1 04 of the embodiment 
shown in Fig. 9 arc placed on the top surface of middle sole insert 154. The heel bladder 
126 of the embodiment of Fig. 1 1 is placed into the shoe sole immediately below the 
middle open area between the horseshoe-shaped tube 106 and the heel bladder 100 of the 
embodiment of Fig. 9. In the apparatus of the embodiment of Fig, 9, positioning on the 
top surface of the shoe sole shown in Figs. 12 and 13 by precisely the same method as m 
the previously described embodiments is also possible. If the apparatus of the 
embodiment of Fig. 9 is placed on the top surface of middle sole insert 154, middle sole 
insert 154 is placed in the sole so that it covers heel bladder 100 and arch bladdeis 102, 
1 04, and the incorporation of fluid bladders into the sole is completed. 
[0063] While the present invention has been described by reference to a number of 
specific embodiments, it should be understood that modifications and variations of the 
invention may be constructed without departing from the scope of the invention as 
defined in the claims. 
[0064] 

[Effect of the Invention] As has been made clear by the above description, based on the 
present invention, one or more fluid-conducting channels extend between a pair of fluid- 
filled pads in the shoe upper and a horseshoe-shaped chamber in the heel portion of the 
shoe sole. These fluid-conducting channels fluidly connect the pads in the shoe upper 
with pads positioned in the heel and arch portions of the shoe, permitting fluid to flow 
between all of the pads in the apparatus. Thus, the fluid in each pad can be made to flow 
between the pads, enabling the pads to anatomically conform to the shape of the wearer's 
foot and the wearer's heel and arch. A pad shape conforming to the ankle and foot 
cushions the wearer's ankle and foot, imparts a custom fit, supports the ankle, and 
stabilizes the foot 
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[0065] Further, in a structure in which the horseshoe-shaped chamber and the heel 

culm 5? SS ? IC w HT™ ***** «* suPPOrt. as well as providing a 
custom fit to the heel of the foot on the shoe sole. 

[Brief Description of the Drawings] 

Jig. 1J A lateral view of an athletic shoe incorporating the reactr- .=-=-^ ~~-~*i„« nf 

atSnt^ *• ^ P^ning 8 of a ELSE^S?" 

apparatos in the shoe upper and shoe sole by means of virtual lines. 

sKlmeT^^^^ 
renfov^ 

2?M S6Cti0naI ^ ° f *• apparatUS 0f 4e P resent ^on along section 

WbSlA sectional view of the apparatus of the present invention along section line 5-5 

Ke^a^TJfr,? grating a second embodiment of the 

of the present mventon. showing relative positioning of the 
apparatus m the shoe upper and shoe sole with virtual lines. 

hn?7 7 fa F^6. SeCti0nal ° f AepreSent ' m ™*°» ^ng section 
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Fig. 8J A partial plan view showing Embodiment 2 of the reactive energy apparatus of 
the present invention removed from the shoe apparatus oi 

M A * **** embodiment of the present invention in which the 

aX n ^ P ^ Cl r ber ° f a hcd pad 13 «W« ted *° ^h padsXd pX of me 

Sf" ? j TJ" 8 Sl ? 0Win8 a ^bodiment of the present invention in which the 
!h?&^ 

iSaiS.* ^™£ showin 8 a **** embodiment of the present invention m which 

s^aSa^ shoe upper 316 « my ~* to Ae --^ 

(Key to the Numerals] 

} J» 1 20 Reactive energy apparatuses 

12 Athletic shoe 

J J Inner ankle bladder 

J J Outer ankle bladder 

18,126 Heel bladders 

22,102,104 Arch bladders 

H100 Upper arch bladder 

26 / 28 Material layers 

32 Peripheral boundary 
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